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EXECUTIVE SUMMARY 
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11/12/99 

Tetra Tech NUS, Inc. (TtNUS) has completed a Rapid Assessment (RA) for Site 21 which 

formerly contained an underground storage tank (UST) system that supported Building 241 at the 

Charleston Naval Complex (CNC) Zone F, in North Charleston, South Carolina. The UST (UST 

02-241-000 or UST 241), a 6,000-galion fiberglass constructed tank was used to store #2 fuel oil 

for use at Building 241. The RA was performed under the direction of the South Carolina 

Department of Health and Environmental Control's (SCDHEC's) Rapid Assessment Plan and 

approval letter dated November 4, 1998. 

TtNUS performed the following actions during this assessment: 

• 

• 

• 
• 

• 

• 

• 

• 

• 

Reviewed available Navy documents to identify potential sources and receptors for 

petroleum hydrocarbons in the vicinity, to evaluate public and private potable wells, to 

locate utilities line areas, to locate nearby surface water bodies, and to determine surface 

hydrology and drainage; 

Reviewed the previously prepared Underground Storage Tank Assessment Report for 

UST 241 to determine boring locations and monitoring well placements; 

Conducted a site survey to identify utilities and to construct a site plan; 

Performed direct push technology (DPT) investigation; field screened 20 soil samples for 

organic vapors using an organic vapor analyzer equipped with a flame ionization 

detector; 

Collected soil samples from 26 DPT borings for mobile lab screening analysis for 

benzene, toluene, ethylbenzene, total xylenes (BTEX), naphthalene, and diesel range 

organics (DRO) using U.S. Environmental Protection Agency (USEPA) Method 

8020/80 15M; 

Collected groundwater samples from 26 DPT borings for mobile lab screening analysis 

for BTEX, naphthalene, and DRO using USEPA Method 8020/8015M; 

Installed three temporary piezometers in selected soil borings using DPT equipment to 

determine the relative groundwater flow direction; 

Installed seven shallow permanent monitoring wells to depths of approximately 10 to 14 

feet below land surface (bls) and one deep, vertical delineation monitoring well to a depth 

of approximately 33.5 feet bls; 

Collected nine soil samples (including one duplicate sample) for fixed-base laboratory 

analysis for BTEX and naphthalene using USEPA Method 8260, and polynuclear 

aromatic hydrocarbons (PAHs) using USEPA Method 8270, 
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• 

• 

• 

Rev.O 
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Collected one soil sample for fixed-base laboratory analysis for total organic carbon 

(TOC) using USEPA Method 9060, total recoverable petroleum hydrocarbon (TRPH) 

using USEPA Method 9071A, and grain size analysis using American Society of Testing 

and Materials (ASTM) Method C-117 and C-136; 

Collected groundwater samples from the eight permanent monitoring wells (including one 

duplicate sample) for fixed-base laboratory analysis for BTEX, methyl tertiary butyl ether 

(MTBE), ethylene dibromide (EDB or 1,2-dibromoethane), and naphthalene using 

USEPA Method 8260, PAHs using USEPA Method 8270; and 

Surveyed the top of casing elevations for each monitoring well, with the exception of well 

CNC21 M-08, and collected depth to groundwater measurements to confirm the 

groundwater flow direction. 

Conclusion 

On August 8, 1999, and October 13, 1999, depth to groundwater measurements were recorded 

from the site monitoring wells. Depth to groundwater measurements were not recorded in well 

CNC21 M-08 during the August 1999 event. Based on the calculated water table elevations from 

each well, the primary groundwater flow direction at the site is to the east-northeast, towards the 

Cooper River. No free product was detected in any temporary or permanent monitoring well at 

the site during this assessment. 

On June 23 and August 18, 1999, nine soil samples (including one duplicate) were collected and 

analyzed at a fixed base laboratory for BTEX, naphthalene, and PAHs. Naphthalene was 

detected in six soil samples at concentrations exceeding its RBSL. Chrysene, a PAH compound, 

was detected in one soil samples at a concentration exceeding it's RBSL. No other constituents 

analyzed were detected at concentrations exceeding their respective RBSLs. 

On August 16 and 22, 1999, and on September 8, 1999, nine groundwater samples (including 

one duplicate) were collected from the permanent wells for fixed-base laboratory analysis for 

BTEX, MTBE, EDB, naphthalene, and PAHs. Naphthalene was detected in only one 

groundwater sample at a concentration exceeding it's RBSL. No other constituents analyzed 

were detected in the groundwater samples, including the deep, vertical delineation well. 

The vertical and horizontal extent of petroleum hydrocarbon impact to soil and groundwater in the 

vicinity of the former USTsystem at Building 241 has been delineated. 

The Site Conceptual Model identified two possible future receptors: a construction worker in a 

utility trench and the Cooper River. Pathways for the construction worker include (1) possibly 

TTN USfT AL-99-086/0219-3.2 ES-2 GTO 0097 



Rev.O 
11/12/99 

ingesting, having dermal contact with, or inhaling volatilized vapors from the groundwater in the 

utility trench and (2) possibly ingesting or having dermal contact with soil within the trench. The 

pathway for the Cooper River is groundwater migration to the river from the site. 

Based on the commercial worker RBSLs, a construction worker contacting or accidentally 

ingesting soil while working below grade on utility lines adjacent the Site 21 may be at risk to 

exposure from dibenzo(a,h)anthracene, benzo(a)anthracene, and benzo(b)fluoranthene. The 

minimum RBSL for naphthalene is greater than the greatest onsite concentration of naphthalene 

detected in site groundwater. Therefore, a construction worker exposed to groundwater in a 

utility trench contaminated by the release at the site is not at risk from naphthalene exposure. 

The soil leaching SSTL calculated for the CoCs were all above the maximum concentration found 

in soil borings onsite. Therefore, benzene, naphthalene, and chrysene leaching from the soil to 

the groundwater are not a risk to a construction worker in a utility trench exposed to groundwater. 

The current concentration of naphthalene in groundwater at monitoring well CNC21-M01 is below 

the calculated SSTL for affecting the Cooper River. Therefore, the Cooper River is not at risk 

because of the naphthalene concentrations in groundwater at the site. 

The maximum concentrations found onsite for benzene, naphthalene, and chrysene do not 

exceed their respective SSTLs, and therefore, do not pose a threat to the identified 

receptors at the site. However, the maximum concentrations for benzo(a)anthracene, 

benzo(b)fluoranthene, and dibenzo(a,h)anthracene do exceed (by approximately 10%) their 

respective SSTLs, and therefore, may pose a threat to a construction worker in a utility 

trench exposed to groundwater or soil. 

Recommendation 

The concentrations for benzo{a)anthracene, benzo(b)fluoranthana, and dibenzo(a,h) 

anthracene in the soil exceed the their respective SSTLs for dermal contact. Based on the 

results of the Tier 2 evaluation, the SCDHEC guidance document, South Carolina Risk-Based 

Corrective Action for Petroleum Releases (RBCA guidance), 1998, indicate that an active 

corrective action should be recommended. However, the maximum source concentrations 

of the aforementioned CoCs detected in soils slightly exceed the calculated SSTLs. As a 

result, intrinsic COii6Ctiv6 actionlremediatiori is a more appropriate decision option for this 

site. Therefore, Tetra Tech NUS, Inc. recommends that an Intrinsic Corrective Action Plan 

be prepared for this site. 
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1.0 INTRODUCTION 
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Site 21 contains a closed underground storage tank (UST) system located adjacent to Building 241 at the 

Charleston Naval Complex (CNC), Zone F in Charleston, South Carolina. This Rapid Assessment (RA) 

was performed by Tetra Tech NUS, Inc.'s (TtNUS's) Tallahassee, Florida, office, located at 1401 Oven 

Park Drive, Suite 102, Tallahassee, Florida 32312 (telephone number 850-385-9899) on behalf of the 

U.S. Navy Southern Division (SOUTHDIV) Naval Facilities Engineering Command (NAVFAC), 2155 

Eagle Drive, North Charleston, South Carolina (telephone number 843-820-7307). Authorization to 

conduct the RA for the site was issued by NAVFAC under Contract Task Order (CTO) 0097. The RA was 

performed under the direction of the South Carolina Department of Health and Environmental Control's 

(SCDHEC's) Rapid Assessment Plan approval letter dated November 4, 1998. Fieldwork necessary to 

complete the RA was performed from June to October 1999, and was interrupted twice during this period 

due to approaching hurricanes (Dennis and Floyd.) 

1.1 SITE DESCRIPTION 

The CNC is in the city of North Charleston, on the west bank of the Cooper River in Charleston County, 

South Carolina, as shown on Figure 1. This installation consists of two major areas: an undeveloped 

dredge materials area on the east bank of the Cooper River on Daniel Island in Berkley County, and a 

developed area on the west bank of the Cooper River. The developed portion of the base is on the 

peninsula bound on the west by the Ashley River and on the east by the Cooper River. The site is located 

within the developed portion of the base as shown on Figure 1. 

The area surrounding CNC is "mature urban," having long been developed with commercial, industrial, 

and residential land use. Commercial areas are primarily west of CNC; industrial areas are primarily to 

the north of the base along Shipyard Creek. A site vicinity map, which exhibits adjacent properties and 

structures, vicinity roads, current utilities, and vicinity surface drainage, is included as Figure 2. 

Building 241 served as the Charleston Naval Base Crane Shop after construction was completed in 1987 

until base closure. UST 02-241-001, a 6,000-galion fiberglass tank, was used to store #2 fuel oil for 

Bui!ding 241. During the removal of UST 02-241-D01 (UST 241), approximately 900 gallons of free 

product was pumped out of the excavation. The site is situated approximately 800 feet from the Cooper 

River [Supervisor of Ship Building, Conversion and Repair, United States Navy, Portsmouth, Virginia, 

Environmental Detachment Charleston (SPORTENDETCHASN), 1998J. 
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1.2 SITE HISTORY 
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In 1901, the U.S. Navy acquired 2,250 acres near Charleston to build a shipyard and the first naval officer 

was assigned duty in early 1902. Subsequently, bUildings and a dry dock were constructed in the Naval 

Yard. The dry dock was completed in 1909 along with several other brick buildings and the main power 

plant, which is still in operation today. The first ship was placed in dry dock and work began on fleet 

vessels in 1910. World War I brought about an expansion of the yards, facilities, land area, and work 

force. The yard built two gunboats, several submarine chasers, and tugs in addition to performing repairs 

and other services to the fleet. In 1933, building activity had increased principally in construction of 

several Coast Guard tugs, a Coast Guard cutter, and a Navy gunboat, creating the need for more facilities 

and a much larger work force. In 1943 civilian work force peaked with almost 26,000 employees divided 

among three dally shifts. In 1956, construction began on piers, barracks, and buildings for mine warfare 

ships and personnel. Later in the decade, the facility became a major home port for combatant ships and 

submarines of the U.S. Atlantic Fleet [Ensafe/Allan & Hoshall, Inc. (E/A&H), 1996]. 

In 1993, major cuts in defense spending, as a result in part to the end of the cold war, caused CNC to be 

added to the list of bases scheduled for closure under the Defense Base Realignment and Closure Act 

(BRAC). BRAC regulates the closure and transition of property back to the community (E/A&H, 1996). 

With the scheduled closure of the base, operations were scaled back and environmental cleanup 

proceeded to make the property available for redevelopment after closure. As part of the environmental 

cleanup process, the UST at Building 241 was removed and the tank closure completed on July 22,1996. 

Between July 8 and 22, 1996, UST 241 was removed, cleaned, and disposed of at the local municipal 

landfill. At the time of the UST removal, no corrosion, pitting, or holes were found in the tank. The UST 

system piping was constructed of steel and ran from the vault to the building. The piping from the vault to 

the building was not completely removed during the closure because of the concrete slab, asphalt paving, 

and the piping's proximity to the building. Instead, the pipeline was excavated at the coupling/joints and 

subsequently pulled from the ground. It was then laid out and inspected. Areas where holes were found 

were excavated for further inspection and sampling (SPORTENDETCHASN, 1998). The Underground 

Storage Tank Closure Assessment Report for UST 241 is included in 

Appendix A. 

1.3 RECEPTOR SURVEY RESULTS 

A survey of the site vicinity was conducted by TtNUS personnel to identify potential receptors for 

petroleum hydrocarbon contamination. The site vicinity map (Figure 2) depicts the public utilities located 

TTNUSfT AL -99-086/0219-3.2 1-2 cTa 0097 



Rev.O 
11/12/99 

within 250 feet of the former location of UST 241. Specific information concerning the depth of utilities 

below land surface is currently unavailable. However, according to facility personnel, utility lines are 

typically located approximately 2 to 6 feet below land surface (bls) (SPORTENVDETCHASN, 1999). The 

following utility receptors were located: 

• 

• 

• 

Sanitary Sewer, Water Utility: Sanitary sewer lines originate near the southwest corner of Building 

241 and extend toward the northwest connecting to a sanitary sewer line which runs between 

Buildings 241 and 1172. A sanitary sewer line also exits Building 241 on the southeast side, 

continuing to the south between Buildings 241 and 242. Although Figure 2 does not show a water 

utility line, this building does have a potable water utility. The exact location of the water utility is not 

known. 

Compressed Air Utility: A compressed air line runs along the southwestern side of Building 241, 

intersecting with a line that runs along the northern side of 91h Street. 

Electrical Utility, Gas Utility, Steam Utility: An electrical line cross the north corner of Building 241, 

intersects with another line, and enters Building 241 at the east corner of the building. An electrical 

line also runs along the southeastern edge of the building. No gas utility is shown on Figure 2. The 

field inspection at this site did not identify a gas utility servicing this building. In addition, Figure 2 

does not show the aboveground steam line which runs between and parallel to Buildings 241 and 

1172, located nearest to Building 1172. 

According to the Final RCRA Facility Investigation Report for Zone F (E/A&H, 1996) a survey of 

groundwater users within a 7 -mile radius of CNC was conducted by the South Carolina Water Resources 

Commission to ascertain the extent of any shallow groundwater usage. Results of the water use 

investigation revealed that no drinking water wells, which utilize the shallow aquifer, are located within a 

4-mile radius of CNC. Irrigation wells were not identified within 1,000 feet of the site. Numerous 

monitoring wells are located within 1,000 feet of the site. The nearest surface water body to UST 241 is 

the Cooper River located approximately 800 feet to the east-northeast. 

There are no city, county, or state zoning ordinances as the property (CNC) is currently owned by the 

federal government. Information concerning zoning ordinances was obtained from the SOUTHDIV 

Remedial Project Manager (Gabriel Magwood) located at 2155 Eagle Drive, North Charleston, South 

Carolina (telephone number 843-820-7307). 
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eNC IS located in Charleston County, South CaiOlina, in the Lower South Caroiina Coastal Plain 

Physiographic Province on the Cooper River side of the Charleston Peninsula. The peninsula is formed 

by the confluence of the Cooper and Ashley Rivers. Topography in the area is typical of the South 

Carolina lower coastal plain and is characterized by having low-relief plains broken by the meandering 

streams and rivers, flowing toward the coast past occasional marine terrace escarpments (E/A&H, 1996). 

The geology of the Charleston area is typical of the southern Atlantic Coastal Plain. Cretaceous-age and 

younger sediments thicken seaward and are underlain by older igneous and metamorphic basement rock. 

Surface exposures consist of recent or Pleistocene sands, silts, and clays of high organic content referred 

to as the VVando Forrnation (EiA&H, 1996). Underlying the Wando Formation, increasing with age, are 

the Oligocene-age Cooper Group and the Eocene-age Santee Limestone. The Cooper Group is 

comprised of the Ashley, Parker's Ferry, and Harleyville Formations. The formation of particular 

importance in the Cooper Group is the Ashley Formation, which was formerly referred to as the Cooper 

Marl in most regional geologic literature. In more recent geologic nomenclature, the name "Cooper" has 

been given to a group of formations including the Ashley Formation, a pale green to olive-brown, sandy 

phosphoric limestone or marl, which is locally muddy and/or sandy. The Ashley Formation in the vicinity 

of Charleston is encountered at depths of approximately 30 to 70 feet bls. The top of the Ashley 

Formation has been reported to be associated with an erosional basin and the entire Cooper Unit, 

including the Ashley Formation, is indicated to be approximately 300 feet thick (E/A&H, 1996). 

Groundwater within the recent or Pleistocene deposits overlying the Ashley Formation of the Cooper 

Group occurs under unconfined and poorly confined conditions. Transmissivity in the Pleistocene aquifer 

is generally less than 1,000 feet per day and well yields are variable, ranging from 0 to 200 gallons per 

minute (gpm). This groundwater contains high concentrations of iron and is commonly acidic at shallow 

depths (E/A&H, 1996). 

The Cooper Group is hydrogeologically significant mainly because of its low permeability. In most 

locales, its sandy, finely granular limestone produces little or no water, but instead acts as confining 

material causing artesian conditions in the underlying Santee Limestone. Yields from wells in the Santee 

are usually less than 300 gpm (E/A&H, 1996). 
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Twenty-six direct push soil borings (CNC21-B01 through CNC21-B26) were advanced at Site 21 under 

the supervision of a TtNUS geologist between June 3 and July 23, 1999 (Figure 3). These borings ranged 

in depth from 8 to 16 feet bls and provided soil samples to characterize the subsurface lithology. From 

Julv 12 throuch Aucust 5. seven shallow monitorin(] wells ICNC21-MW01 thrnunh CNC?1-MWnR "nri 
~ ....... - ----------,;, ------ ,------ ------ - ---v'· _._-_. _._----, _ .. -

CNC21-MW08) were installed to depths of 10 to 14 feet bls (Figure 3). During installation, grab soil 

samples were collected to describe the subsurface lithology. On July 14 and August 3, 1999, a vertical 

delineation monitoring well (CNC21-MW07D) was installed. During the drilling process, lithologic samples 

were collected using split-spoon samplers to characterize the subsurface lithology from 20 feet to 33 feet 

bls. 

From 5 to 20 feet, the soil consisted of grey silty sand with mixed gravel. Based on lithologic descriptions 

from the soil borings and monitoring wells, the subsurface soil generally consists of green silty clay from 

20 to 33 feet bls (see Figures 4, 5, and 6). Boring logs and monitoring well construction logs are 

presented in Appendix B. 

2.1.2 Site Hydrogeology 

Three temporary PVC piezometers, CNC21-P01 through CNC21-P03 were installed at the site (Figure 3). 

The piezometers were constiUcted of 1.25-inch diameter Schedule 40 PVC threaded casing and weil 

screen. The screen sections of the piezometers were installed to bracket the water table. The 

piezometers were completed with a 10-foot screen section installed from 6 to 16 feet bls. The 

piezometers were used to inspect the groundwater for the presence of free product and to provide data 

used to determine the relative groundwater flow direction at the site. 

Seven shaiiow monitoring weiis, CNC2i-MWOi through CNC2i-MW06, and CNC21-MW08 and one deep 

vertical delineation monitoring well, CNC21-MW07D, were installed as part of this RA investigation 

(Figure 3). The shallow monitoring wells were completed to depths of 10 to 14 feet bls. Each shallow 

monitoring well, with the exception of CNC21-MW08, was completed using 10 feet of O.01-inch machine-
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slotted Schedule 40 polyvinyl chloride (PVC) screen that bracketed the water table. Monitoring well 

CNC21-MW08 was installed using the DPT rig and was completed using 1.25-inch diameter Schedule 40 

polyvinyl chloride (PVC) riser and a 1.25-inch diameter by 10 feet of 0.01-inch machine-slotted Schedule 

40 PVC screen that bracketed the water table. Monitoring well CNC21-M07D was completed as a Type 

III monitoring well with 6-inch-diameter PVC surface casing grouted to a depth of 25 feet bls. After the 

grout for the surface casing cured for 24 hours, the borehole was advanced to a depth of approximately 

33.5 feet and a 2-inch-diameter PVC monitoring well was installed with a 5-foot, 0.01-inch machine-slotted 

PVC screen. Well construction logs for the RA monitoring wells are presented in Appendix B. At the 

completion of the well installation activities, each monitoring well location and the top of casing elevation 

was surveyed by a South Carolina Registered Professional Surveyor. 

Groundwater in shallow wells at Site 21 was encountered at depths ranging from approximately 2.9 to 6.7 

feet bls during the RA investigation. The recorded water-level data collected during the RA are presented 

in Table 1. Groundwater elevation measurements were recorded from the site monitoring wells on August 

8,1999, and October 13,1999. Figure 7 presents the groundwater potentiometric surface measurements 

recorded on August 8, 1999, and Figure 8 presents the groundwater potentiometric surface 

measurements recorded on October 13, 1999. The potentiometric surface maps depict a groundwater 

flow direction to the east-northeast, towards the Cooper River. 

As part of the Final RCRA Facility Investigation Report for Zone E (E/A&H, 1996), a tidal influence 

investigation was conducted. The objective of the investigation was to provide long-term water level 

monitoring to determine the effects of the tidal fluctuation on wells and groundwater flow throughout Zone 

E. Zone E is located immediately adjacent to and north-northwest of Zone F. During the tidal study, 

water levels were recorded in 15 wells throughout Zone E over a period of 4 days. Measurements were 

recorded every hour using data loggers. The 2-day period spanned four high and four low tides. 

Results of the tidal survey identified fluctuations in shallow monitoring wells ranged from 1 foot to 4 feet. 

Monitoring wells located closer to the tidal source were influenced more by tidal changes than wells on the 

peninsula. The heterogeneity of the aquifer material may limit or accentuate the tid a I response in some 

wells. The report concluded that the minimal fluctuations in the groundwater levels were not expected to 

playa significant role in contaminant transport in any direction other than that determined by the natural 

groundwater gradient (EIl\&H, 1996). 
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Twenty-six soil borings (CNC21-B01 through CNC21-B26) were completed as part of the screening 

portion of the soil investigation at Site 21. Eight soil borings were completed to collect confirmation soil 

samples for analysis at a fixed base laboratory to confirm the Chemicals of Concern (CoC). The soil 

borings for screening evaluation were completed using a OPT rig. Samples were collected to evaluate 

subsurface soil vapors, soil contaminant concentration (via a mobile laboratory), and groundwater 

contaminant concentrations (via a mobile laboratory). The soil samples analyzed in the mobile laboratory 

were collected from a maximum depth of 10 feet bls. The soil and groundwater samples collected for 

mobile laboratory screening were analyzed for benzene, toluene, ethylbenzene, and xylenes (BTEX), 

naphthalene, and diesel range organics (ORO). 

On June 23 and August 18, 1999, soil samples for CoC evaluation were collected and analyzed at a fixed 

base laboratory These soil samples were analyzed for BTEX and naphthalene using U.S. Environmental 

Protection Agency (USEPA) Method 8260 and polynuclear aromatic hydrocarbons (PAHs) using USEPA 

Method 8270. One sample was collected for total organic carbon (TOC) analysis using USEPA Method 

415.1, total recoverable petroleum hydrocarbons (TRPH) using USEPA Method 9071, and grain size 

analysis using sieve and hydrometer analysis. The sample collection was conducted in accordance with 

the SCOHEC guidance document "Standard Limited Assessment" (June 1997). Lithologic logs for each 

soil boring are presented in Appendix B. The soil boring locations are shown on Figure 3, and the soil 

vapor assessment results are presented in Section 2.3.1. 

Groundwater samples were collected from the permanent wells on August 16 and 22, 1999, and on 

September 8, 1999. Groundwater sampling was conducted using a peristaltic pump and low flow, 

quiescent techniques. The monitoring wells were sampled in accordance with SCOHEC's guidance 

document "South Carolina Risk-Based Corrective Action for Petroleum Releases" (January 1998). Each 

well was purged of three to six well volumes or until water quality parameters of pH, temperature, and 

specific conductivity stabilized. The field data sheets are included in Appendix C. A summary of the field 

parameter measurements is presented in Table 2. 

Groundwater samples were analyzed for BTEX, methyl tertiary butyl ether (MTBE), ethylene dibromide 

(EOB or 1,2-dibromoethane), and naphthalene using USEPA Method 8260 and PAHs using USEPA 

Method 8270. Three of the groundwater samples (CNC21M-01, CNC21M-04, and CNC21M-06) were 

also analyzed for the following natural attenuation parameters: dissolved oxygen, alkalinity, carbon 

dioxide, manganese, ferrous iron, sulfide, nitrogen/nitrate, sulfate and methane. Nitrogen/nitrate, sulfate 
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and methane were analyzed in a fixed base laboratory, and the remaining natural attenuation parameters 

were analyzed in the field at the time of sample collection. Groundwater natural attenuation field data are 

summarized in Table 3. 

2,3 FIELD SCREENING ASSESSMENT 

2.3.1 Soil Vapor Assessment 

Twenty-six soil borings were completed to evaluate soil vapors as part of the soil screening assessment 

at Site 21. Total organic vapor headspace concentrations were measured from soil samples using a 

flame ionization detector (FlO). The measurements were recorded periodically from land surface to the 

termination depth of each boring. Each boring was terminated once the water table was encountered. 

Due to some equipment malfunctions during this assessment, organic vapors were not measured in six of 

the borings. Table 4 summarizes the soil vapor screening results. Figure 3 presents the soil boring 

locations. 

Soil vapor concentrations ranged from non-detect to 5,000 parts per million (ppm). The highest vapor 

concentration was detected in soil boring CNC21-B04 at the 10-foot depth interval. The highest 

concentration of vapors detected in soil from the remaining sample locations did not exceed 310 ppm. 

Due to equipment malfunctions, organic vapor concentrations were not measured in soil borings CNC26-

B17 and CNC26-B22 through CNC26-B26. The soil vapor assessment was used as a screening method 

to assist in identifying locations for the collection of soil samples and groundwater monitoring wells. 

2.3.2 Soil Mobile Laboratory Results 

One soil sample collected from each soil boring was analyzed in a mobile laboratory for BTEX, 

naphthalene and ORO using USEPA Method 8020/8015M. The soil samples were selected based on the 

soil vapor screening results with the additional criteria that the samples originate in the vadose zone, 

above the water table. Table 5 presents a summary of the soil analytical data from the mobile laboratory. 

As shown in Table 5, none of the constituents analyzed were detected in 19 of the 26 soil samples 

collected. No benzene concentrations were detected in the seven soil samples in which petroleum 

hydrocarbon constituents were detected. Toluene was detected in only one soil sample, CNC21-B04, at 

the 4-5 feet depth interval at an estimated concentration of 58.6 micrograms per kilogram (~g/kg). 

Ethylbenzene was detected in four soil samples at concentrations ranging from 30.6 ~g/kg to 467 ~g/kg 

with the highest concentration detected in soil boring CNC21-B04 at the 4-5 ft. depth interval. Total 
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xylenes were detected in six soil samples at concentrations ranging from 122 fig/kg to 1 ,247(E) fig/kg with 

the highest concentration detected in soil boring CNC21-B04 at the 4-5 ft. depth interval. The (E) indicates 

that the concentration of 1,247 fig/kg IS an estimated value because this concentration exceeded the 

upper calibration range for the mobile laboratory instrument. Naphthalene was detected in seven soil 

samples at concentrations ranging from 92.4 flg/kg to 465 flg/kg with the highest concentration detected in 

soil boring CNC21-B07 at the 5-6 ft. depth interval. ORO was detected in six soil samples at 

concentrations ranging from 288 flg/kg to 10,400(E) flg/kg with the highest concentration detected in soil 

boring CNC21-B04 at the 4-5 ft. depth interval. The petroleum constituents identified in the mobile 

laboratory samples correlate with the boring locations where the highest soil vapor concentrations were 

detected. 

The mobile laboratory soil analysis was used as a screening method to assist in identifying locations for 

collection of soil samples for fixed base laboratory analysis and locations for groundwater monitoring 

wells. Soil sample and monitoring well locations were determined in part based on th ese data. 

2.3.3 Groundwater Mobile Laboratory Results 

A groundwaier sample was collecied from each of ihe 26 soii boring iocations and was analyzed by a 

mobile laboratory for BTEX, naphthalene, and ORO using USEPA Method B020/B015M. Table 6 

summarizes the groundwater analytical data from the mobile laboratory. 

As shown in Table 6, none of the constituents analyzed were detected in 20 of the 26 groundwater 

samples collected. In the six groundwater samples in which petroleum hydrocarbon constituents were 

detected, no benzene or toluene concentrations were detected in any of the mobile laboratory 

groundwater samples. Ethylbenzene was detected in three groundwater samples at concentrations 

ranging from 13.7 flg/L to 61.B fIg/L with the highest concentration detected in boring CNC21-B05 which 

was screened from 7-12 ft. bls. Total xylenes were detected in five groundwater samples at 

concentrations ranging from 3.2(J) flg/L to 279.7 flg/L with the highest concentration detected in boring 

CNC21-B05 which was screened from 7-12 ft. bls. The (J) indicates that the concentration of 3.2 fIg/L is 

an estimated value because this concentration was detected above the instruments minimum detection 

limit, but below the practical quantification limit. Naphthalene was detected in five groundwater samples 

at concentrations ranging from 10.6 flg/L to 537(E) flg/L with the highest concentration detected in boring 

CNC21-B04 which was screened from 6-12 ft. bls. As previously described, the (E) indicates an 

estimated value. ORO was detected in four groundwater samples at concentrations ranging from 

26.6 flg/L to 663(E) flg/L with the highest concentration detected in again boring CNC21-B05. As 

described above, the (E) indicates an estimated value. 

TTNUSIT AL -99-086/0219-3.2 2-5 CTO 0097 



Rev.O 
11/12/99 

The mobile laboratory groundwater analysis was used as a screening method to assist in identifying 

locations for permanent groundwater monitoring wells. 

2.4 CHEMICALS OF CONCERN IN SOIL AND GROUNDWATER 

2.4.1 Chemicals of Concern in Soil 

Eight subsurface soil samples (including one duplicate sample) were collected from the Site 21 area for 

determination of CoCs. The soil boring locations are shown on Figure 3, and Table 7 summarizes the 

CoCs detected in the soil samples. As requested by SCDHEC, the naphthalene concentrations detected 

in the soil samples shown in Table 7 are actually total naphthalene concentrations. The total naphthalene 

concentration value was derived by adding the naphthalene concentration detected using EPA Method 

8260 with the 2-methylnaphthalene concentration detected using EPA Method 8270, regardless of the 

practical quantification limit for each method. The RBSL for clay-rich soil was used based on a grain size 

analysis completed on sample 21SLB080607 (boring CNC21-B08 at the 6-7 ft. depth interval) indicating a 

clay-rich soil matrix. 

No BTEX constituents were detected at the method practical quantification limit in any of the fixed-base 

laboratory samples, with the exception of sample 21SLB030304 in which toluene was detected at an 

estimated value of 4(J) fig/kg, as shown in Table 7. As described previously, the (J) indicates an 

estimated value because the concentration was detected above the instruments minimum detection limit, 

but below the practical quantification limit. 

Benzo(a) anthracene was detected in the soil samples collected from borings CNC21-B04 (at 4-5 ft. bls) 

and CNC21-B09 (at 7-8 ft. bls) at concentrations of 440 fig/kg and 4,100 fig/kg. respectively These 

concentrations are both below benzo(a) anthracene's RBSL of 17,687 fig/kg. 8enzo(b) fluoranthene was 

detected in the soil samples collected from borings CNC21-B04 and CNC21-B09 at concentrations of 370 

fig/kg and 4,300 fig/kg, respectively. These concentrations are both below benzo(b) fluoranthene's RBSL 

of 7,042 fig/kg. 8enzo(k) fluoranthene was detected in the soil samples collected from borings CNC21-

B04 and CNC21-B09 at concentrations of 200(J) fig/kg and 1,800 fig/kg, respectively. These 

concentrations are both be!OIN benzo(k) fluoranthene's RBSL of 7,042 /-lgikg. Chrysene was also detected 

in the soil samples collected from borings CNC21-804 and CNC21-B09 at concentrations of 400 fig/kg 

and 4,100 fig/kg, respectively. The concentration of 4,100 fig/kg detected in boring CNC21-B09 does, 

TTNUSIT AL-99-086/0219-3.2 2-6 GTO 0097 



Rev.O 
11/12/99 

however, exceed chrysene's RBSL of 3,146 Ilg/kg. No dibenzo(a,h) anthracene concentrations were 

detected in any of the soil samples at it's method practical quantification limit 

Naphthalene was detected in six soil samples (CNC21-B03, CNC21-B04, CNC21-B07, CNC21-B09, 

CNC21-B11, and CNC21-B 12) at concentrations, which exceed naphthalene's RBSL of 210 Ilg/kg. 

Naphthalene detected in the soil samples range in concentration from 2,500 Ilg/kg to 25,055 Ilg/kg with 

the highest concentration detected in soil boring CNC21-B09, collected from the 4-5 ft. depth interval. 

Naphthalene was also detected in one other soil sample (CNC21-B08) at a concentration of 7(J) Ilg/kg; 

however, this concentration is well below naphthalene's RBSL. 

Soil analytical data sheets and grain size analysis reports are provided in Appendix O. Figure 9 identifies 

the areal distribution of naphthalene (based on fixed-base laboratory results) detected in site soils during 

the RA. Figure 9 also includes the chrysene concentration (based on fixed-base laboratory results) 

detected in soil boring CNC21-B09, but does not show an areal distribution of chrysene detected in site 

soils. It was determined that a separate map showing the areal distribution of chrysene was not 

necessary since this CoC was detected in only one soil boring. 

2.4.2 Chemicals of Concern in Groundwater 

Nine groundwater samples (including one duplicate sample) were collected from the Site 21 area for 

determination of CoCs. The monitoring well locations are shown on Figure 3, and Table 8 summarizes 

the CoCs detected in the groundwater samples. As previously described, the naphthalene concentrations 

detected in the groundwater samples shown in Table 8 are actually total naphthalene concentrations. The 

total naphthalene concentration value was derived by adding the naphthalene concentration detected 

using EPA Method 8260 with the 2-methylnaphthalene concentration detected using EPA Method 8270, 

regardless of the practical quantification limit for each method. 

Naphthalene was detected in only one groundwater sample (CNC21-MW01) at a concentration of 160 

Ilg/L. This concentration exceeds the naphthalene RBSL in groundwater of 10 Ilg/L established for an 

individual polynuclear aromatic hydrocarbon (PAH) CoC (naphthalene). Well CNC21-MW01 was installed 

within the former UST -241 location and represents the "worst case" well location at Site 21. No other 

constituents analyzed were detected in the groundwater samples collected from this well (CNC21-MW01) 

or any of the remaining wells (CNC21-MW02 through CNC21-MW08), including the deep, vertical 

delineation well (CNC21 M-070). 
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Groundwater analytical reports are provided in Appendix O. Figure 10 illustrates the groundwater areal 

distribution of naphthalene in groundwater for samples analyzed by the fixed-base laboratory. 

2.5 ANALYTICAL DATA 

All analytical data from the July 1996 Underground Storage Tank Closure Assessment Report are 

presented in Appendix A. Soil analytical data generated during this RA are summarized in Tables 5 and 

7. Groundwater analytical data generated during this RA are summarized in Tables 6 and 8. The soil 

and groundwater analytical reports from the fixed-base laboratory are included in Appendix D. 

2.6 AQUIFER CHARACTERISTICS AND EVALUATION 

On August 8, and October 13, 1999, groundwater levels were measured from the site monitoring wells. 

The groundwater flow direction at the site is primarily to the east-northeast, towards the Cooper River. 

Potentiometric Surface Maps for August and October are shown in Figures 7 and 8, respectively. As 

shown in these figures, groundwater in the vicinity of the former UST location and well 21CNC·M\/VOI may 

be influenced by a sanitary sewer utility located just southwest of Building 241. However, the influence on 

the water table from the sanitary sewer line was not investigated further during this assessment. On 

August 8, 1999, the calculated hydraulic gradient between monitoring wells CNC21-MW05 and CNC21-

MW01 is 0.0202 feet per foot (ftlft). 

As part of the Final RCRA Facility Investigation (RFI) Report for Zone E, rising and falling head slug tests 

were conducted on 20 shallow monitoring wells throughout Zone E to determine the hydraulic conductivity 

of the surfical aquifer (E/A&H, 1996). The Final RCRA Facility Investigation Report for 

Zone E is referenced since Site 21 is located immediately adjacent to and upgradient from Zone E. Slug 

tests were conducted by instantaneously adding (falling head) or removing (rising head) a volume (slug) 

of water from the well and measuring the recovering water level with a n electronic data logger. A 

hydraulic conductivity value was then calculated for the rising head test and for the falling head test. The 

average hydraulic conductivity for each well was determined by calculating the geometric mean of the 

riSing and falling head values. Because hydraulic conductivity data are log normally distributed, the 

geometric mean was determined to be the most representative measure of central tendency. 

The well construction details and boring logs for each well tested during the RFI were reviewed to 

determine which wells were most representative of the conditions present at Site 21. To make this 

determination, the screened interval and proximity to the site were evaluated. Based on this evaluation, 

TIN usn AL-99-086/0219-3.2 2-8 eTa 0097 



Rev.O 
11/12/99 

monitoring well NBCEGDE007 was selected as the most representative well. Well NBCEGDE007 is 

located approximately 250 feet north of the site and is completed to a depth of approximately 13 feet with 

a 9-foot screened interval. The geometric mean of the rising and falling head conductivities for well 

NBCEGDE007 was 741x1 0-2 feet per day. 
Potential movement of groundwater at the site may be described in terms of transportation by natural fiow 

system in the saturated zone, assuming groundwater flow follows Darcy's Law. Darcy's Law may be 

expressed as: 

where: 

V=(~)Xi 

v = average velocity 

K = hydraulic conductivity = 741 x1 0-2 ftlday 
n = effective porosity = 0.55 

(from sieve results of 55% sand & 10% clay and Figure C1 in SCDHEC, 1998) 

= most recent hydraulic gradient measurement = 0.0202 ftlft 

therefore: 

v = (7.41 x 10 -2 ftf day J x 0.0202 ft/ft 
0.55 

v = 0.003 ftl day 

In summary, the seepage velocity of the surficial aquifer was calculated to be approximately 1.1 feet per 

year based on a hydraulic conductivity of 741x10-2 feet per day, a hydraulic gradient of 0.0202 feet per 

foot, and a porosity of 55% for clay-rich soil. Aquifer characterization graphs and supporting 

documentation are provided in Appendix E. 

2.7 FATE AND TRANSPORT 

The Domenico Model was the fate and transport model used to determine groundwater site-specific target 

levels (SSTLs) in the risk analysis. The Domenico dilution/attenuation model is presented in the 

SCDHEC guidance document, South Carolina Risk-Based Corrective Action for Petroleum Releases 

(SCDHEC 1998). This model is very conservative in that it assumes an infinite mass, areal source 

condition through which groundwater flows. The model incorporates biological decay effects through a 

first-order decay process; however, this mechanism was ignored because SCDHEC guidance specifies 

that the decay rate must be assumed to be zero if site-specific decay rates have not been determined. 
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The impacted groundwater source area was modeled as 50 feet (15.00 meters) wide and 6.56 feet 

(2.0 meters) deep; these vaiues are conservaiive defauits suggested by the American Society for Testing 

Materials (ASTM) Standard Guide for Risk-Based Corrective Action Applied at Petroleum Release Sites 

(ASTM, 1997). The maximum source concentrations are assumed to exist throughout the source area, 

further compounding the conservatism of the estimate. 

Site-specific data were used for saturated hydraulic conductivity, hydraulic gradient, porosity, and fraction 

of organic carbon in soil (2.61 E-07 m/sec, 0.02020 fIIft, 0.55 cm3/cm 3 and 1.09E-2 g-C/g-soil, 

respectively). The soil bulk density (1.4 g/cm 3
) was determined using Figure C1 given in SCDHEC 

(1998), based on the sieve test results of 55% sand and 10% clay. 

The following estimates of dispersivity were used in the Domenico Model as given in SCDHEC (1998): 

Parameter Estimate 

Longitudinal Dispersivity, u, x/10, where x- distance between the point of 

exposure and the source or compliance point 

Transverse Dispersivity, u, u,I3 

Vertical Dispersivity, u, u,I20 

Table 9 summarizes fate and transport parameters used in modeling the SSTLs. 

2.8 PREDICTED MIGRATION AND ATTENUATION OF CHEMICALS OF CONCERN 

Groundwater fiow is primarily to the east-northeast, towards the Cooper River. The current extent of 

groundwater impact is limited to naphthalene concentrations in Well CNC21-MO 1. Figure 10 shows the 

areal extent of groundwater impacted by naphthalene. Concentrations of compounds of interest in all of 

other monitoring wells, including the deep, vertical delineation well, were non-detect. 

The Domenico Model was used to predict the distance at which the tip of the plume is attenuated to 

SCDHEC RBSLs in 10 and 20 years without using degradation due to biological decay. This was done by 

adjusting the time to 10 years (3.15xl 0 8 sec) and 20 years (6.31 xi 08 sec) and soiving for distance (x) by 

trial and error. The source was assumed to be well CNC21-M01. The distance was changed until the 

required distance that is necessary for the concentration to attenuate to the RBSLs was determined. The 

model estimates that after 10 years, the concentrations of naphthalene will be 0.01 mg/L (RBSL) at an 
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approximate distance of 0.5 foot. Furthermore, after 20 years, the concentration of naphthalene is 0.010 

mg/L at approximately one foot from the source. Because of the very short distance of predicted 

migration, figures depicting the 10 and 20 year extent oi mlgratjon were not prepared. The Domenico 10-

year and 20-year simulation spreadsheets are presented in Appendix F. 
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Soil CoC concentrations in seven samples and one duplicate exceeded the soil leaching RBSLs, and are 

shown in the table below. The soil RBSLs are presented in the SCOHEC guidance document, South 

Carolina Risk-Based Corrective Action for Petroleum Releases (SCOHEC 1998). 

Soil Boring 1 Sample No. Benzene (ug/kg) Naphthalene (ug/kg) Chrysene (ug/kg) 

RBSLs for sandy soil <5 feet 5 52 3,146 

CNC21-B03/21 SLB03 0304 Below RBSL 2,500 Below RBSL 

CNC21-B04/21SLB040405 Below RBSL 11,004 Below RBSL 

CNC21-B07 121SLB07 0506 <11 7,024 Below RBSL 

CNC21-B08/21SLB080607 <10 Below RBSL Below RBSL 

CNC21-B08 121SLB08 06070 <11 Below RBSL Below RBSL 

(du plicate) 

CNC21-B09/21SLB090708 Below RBSL 25,055 4,100 

CNC21-B011/21SLB011 0506 <10 3,724 Below RBSL 

CNC21-B03 121SLB03 0304 <11 6,800 Below RBSL 

A CoC concentration in one groundwater sample exceeded the RBSLs and is shown in the table below. 

The groundwater RBSLs are presented in the SCOHEC guidance document, South Carolina Risk-Based 

Corrective Action for Petroleum Releases (SCOHEC 1998). 

Monitoring Weii i Sampie No. Naphthalene (ug/L) 

RBSL 10 

CNC21M-01/21GLM1201 160 

A Site Conceptual Exposure Model (identification of current and future potential receptors and human 

exposure pathways) is required because RBSLs for naphthalene in groundwater and benzene, chrysene, 

and naphthalene in soil were exceeded. A comparison of the maximum concentrations of CoCs in soil 

and groundwater 10 their respective RBSLs is summarized in Table 10. The Site Conceptual Exposure 

Model is shown in the following section. 
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This seciion focuses on ihe current and iuture land use Issues concerning the site. The site formerly 

served as the Charleston Naval Base Crane Shop. Figure 1 shows that the site is located in and 

surrounded by the CNC. The area surrounding CNC is "mature urban," having long been developed with 

commercial, industrial, and residential land use. Commercial areas are primarily west of CNC; industrial 

areas are primarily to the north of the base along Shipyard Creek. The future use of the property is 

expected to be industrial or commercial for the foreseeable future after the property is made available for 

redevelopment under BRAC law. 

Drinking water at the site and surrounding properties is provided by the City of Charleston water treatment 

plants. A survey of groundwater users within a 7 -mile radius of the CNC was provided by the South 

Carolina Water Resources Commission to ascertain the extent of any shallow groundwater usage. The 

survey identified no drinking water wells that are screened in the shallow aquifer within a 4-mile radius of 

the CNC. 

3.3 EXPOSURE PATHWAY ANALYSIS 

This section presents the receptor characterizations of the potentially exposed populations in the vicinity 

of the site and identifies the potentially complete exposure pathways for those receptors. SCDHEC 

requires that only those exposure pathways with CoC concentrations exceeding Tier 1 RBSL 

concentrations be examined in a Tier 2 Risk-Based Corrective Action Report. Tables 11 and 12 present 

the exposure pathway assessments for current and future use scenarios, respectively. 

3.3.1 On-Site Commercial/Industrial Worker 

An on-site commercial or industrial worker is defined as a business employee who works in a commercial! 

industrial capacity at the site. The future use of the property is expected to be industrial or commercial for 

the foreseeable future; therefore, an on-site worker was considered as a potential receptor. Incidental 

ingestion and dermal contact with impacted soil are expected to be negligible for commercial/industrial 

workers because they are located inside a building. Drinking water at this site is provided by the city; 

therefore, ingestion of groundwater is not a complete exposure pathway. Building foundations are 

assumed sufficient to prevent volatilization from both soil and groundwater into a commercial building, and 

there is no history of vapors in the commercial building. It is unlikely that any additional exposure 

pathways will exist for future on-site workers; therefore, no complete pathways exist for either current or 

future commercial/ industrial workers. 
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An on-site visitor is defined as any person other than a vJorker who might come on site. On-site visitors 

would have the same exposure pathways as commercial workers, but their exposure duration would be 

much shorter. This receptor does not have to be quantified because a potential on-site visitor's chemical 

intake would not drive risk or cleanup levels at the site; therefore, an on-site visitor was not considered as 

a potential receptor. 

3.3.3 On-Site Construction Worker 

An on-site construction worker is defined as a laborer who would be involved in intrusive activities on or 

around the site, particularly in the area of subsurface utiiities. On-site construction workers could be 

exposed to constituents in soil by the following pathways: inhalation of volatiles from soil, dermal contact 

with soil, and incidental ingestion of soil. On-site construction workers could be exposed to constituents in 

groundwater by the following pathways: inhalation of volatiles from groundwater, dermal contact with 

groundwater, and incidental ingestion of groundwater. A sanitary sewer line runs adjacent the site; 

therefore, the point of exposure location for the on-site construction worker was considered to be at the 

source. 

3.3.4 On-Site Resident 

An on-site resident is defined as any person making his or her home at the site. This site is expected to 

remain a commercial/industrial facility; therefore, the on-site resident receptor was not considered further. 

3.3.5 Off-Site Resident 

An off-site resident is defined as any person making his or her home near the site. This receptor's 

location is either an actual current residence near the site or is a vacant lot or property on which a 

residence could be built. The site is located in an area that will likely remain commercial/industrial, 

including all downgradient properties to the Cooper River. Therefore, this potential receptor was not 

considered further. 
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3.3.6 Surface Water 
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T,-,e Cooper River is iocated approximately 400 feet downgradient, to the east-northeast of the site. Since 

base-wide groundwater flow is toward the river, this exposure pathway was considered for ingestion of 

surface water. 

3.4 IDENTIFICATION OF DATA REQUIREMENTS 

No additional data are required to calculate SSTLs for the site. 

3.5 SITE-SPECIFIC TARGET LEVELS 

The Site Conceptual Model identified two possible future receptors: a construction worker in a utility 

trench and the Cooper River. Pathways for the construction worker include (1) possibly ingesting, having 

dermal contact with, or inhaling volatilized vapors from the groundwater in the utility trench and (2) 

possibly ingesting or having dermal contact with soil within the trench. The pathway for the Cooper River 

is groundwater migration to the river from the site. 

3.5.1 Soil SSTLs Protective of the On-Site Construction Worker 

The Site Conceptual Model identified a potential receptor as a construction worker ingesting or dermally 

contacting soil while working in a utility trench. For ingestion and dermal contact with soil while working in 

a utility trench, subsurface soil exposure to a construction worker is similar to surface soil exposure. The 

RBSLs given by SCDHEC for ingestion and dermal contact with surficial soils by a commercial worker are 

compared to the site soil concentrations in the following table. 

The soil RBSLs presented in the table below were provided in Table B6 in the SCDHEC guidance 

document, South Carolina Risk-Based Corrective Action for Petroleum Releases, 1998. (RBSLs for 

commercial workers are conservative for construction workers. See note (1) following the tables). 
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CDC (mglkg) RBSL SB-3 

Benzene 200 <0.007 

Toluene 410,000 0.004J 

Ethylbenzene 200,000 <0.007 

Xylenes 1,000,000 <0.007 

Naphthalene 41,000 2.500 

Benzo(a)anth racene 3.9 <0.530 

Benzo(b )f1uoranthe ne 3.9 <0.530 

Benzo( k )fl uo fa nth en e 39 <0.530 

Chrysene 390 <0.530 

Dibenzo(a, h)anthracene 0.39 <0.530 

I r.nr. Imn/knl 
-'--' ,"';:>"';;JI 

RR~I ---'-- ~R Rn ,-_._-

Benzene 200 <0.011 

Toluene 410,000 <0.011 

Ethylbenzene 200,000 <0.011 

Xylenes 1,000,000 <0.011 

Naphthalene 41,000 0.007J 

Benzo(a)anth racene 3.9 <0.660 

8enzc(b )f!uoranthene 3.9 <0.660 

Benzo(k)f1uoranthene 39 <0.660 

Chrysene 390 <0.660 

Dibenzo(a, h)anthracene 0.39 <0.660 

SB-4 SB-5 

<0.006 <0.007 

<0.006 <0.007 

<0.006 <0.007 

<0.006 <0.007 

11.004J <0.007 

0.440 <0.330 

0.370 <0.330 

0.200J <0.330 

0.400 <0.330 

<0.360 <0.330 

"R' '---- ~R 11 '--- . 

<0.005 <0.010 

<0.005 <0.010 

<0.005 <0.010 

<0.005 <0.010 

25.055 3.724 

4.100 <0.560 

4.300 <0.560 

1.800J <0.560 

4.100 <0.560 

<3.600 <0.560 

SB-7 

<0.011 

<0.011 

<0.011 

<0.011 

7.024 

<0.630 

<0.630 

<0.630 

<0.630 

<0.630 

~R 12 ,,---.-

<0.011 

<0.011 

<0.011 

<0.011 

6.800 

<0.590 

<0.590 

<0.590 

<0.590 

<0.590 

SB-8 

<0.010 

<0.010 

<0.010 

<0.010 

<0.010 

<0.630 

<.0630 

<0.630 

<0.630 

<0.630 
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(1) A commercial worker has a typically assumed exposure duration (ED) of 25 years and an exposure frequency (EF) of 250 
days/year. A construction worker would be expected to have a much lower exposure duration and exposure frequency based on 
the nature of utility or construction work. The exposure frequency can be assumed to be 90 days/year and the exposure duration 
can be assumed to be 1 year. These assumptions are based on the nature of utility work. Therefore, the RBSLs for construction 
workers are expected to be higher than those for commercial workers, 

Soil CoC concentrations from seven soil borings exceeded the RBSL for dibenzo(a,h)anthracene. One 

soil boring exceed the RBSLs for benzo(a)anthracene and benzo(b)fluoranthene. The RBSLs listed in the 

previous tables were calculated for a commercial worker ingesting or contacting impacted soil (see Note 1 

above) and are more stringent than what would be expected for a construction worker. None the less, 

based on the commercial worker RBSLs, a construction worker contacting or accidentally ingesting soil 

while working below grade on utility lines adjacent the Site 21 may be at risk to exposure from 

dibenzo(a,h)anthracene, benzo(a)anthracene, and benzo(b)fluoranthene. 

3_5.2 Groundwater SSTLs Protective of the On-Site Construction Worker 

Groundwater RBSLs provided by SCDHEC are for ingestion only. Therefore, groundwater RBSLs for a 

construction worker in a utility trench were calculated for three pathways: dermal contact, incidental 
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ingestion, and inhalation of volatiles. A target cancer risk of 1 x 10" and a target hazard quotient of 1 

were used in the calculations. Where possible, site-specific parameters were used for site conditions. 

Standard defaults were used when available and applicable to a construction worker. When no standard 

parameters were available, conservative assumptions were used. For all pathways, the exposure 

frequency was assumed to be 90 days/year and the exposure duration was assumed to be 1 year. These 

assumptions were considered conservative based on the nature of utility work. 

The dermal contact RBSLs were calculated using procedures provided in the Risk Assessment Guidance 

for Superfund, Volume I: Human Health Evaluation Manual, Supplemental Guidance, Dermal Risk 

Assessment, Interim Guidance (USEPA Peer Consultation Workshop Draft, 1998). Based on expected 

limited contact with groundwater, the event frequency was assumed to be 1 evenVday and the event 

duration was assumed to be 1 hour/event. The skin surface area available for contact was 4,500 cm', 

based on one-fourth the skin surface area given in the risk assessment guidance document for a 

swimming adult. 

The incidental ingestion RBSLs were calculated using the equation given in Risk Assessment Guidance 

for Superfund, Volume I: Human Health Evaluation Manual (Interim Final), (USEPA 1989). An incidental 

ingestion rate of 0.01 L/day was assumed based on a fraction (12.5%) of the incidental ingestion rate for a 

wading adult (0.01 Uhr), considered for an 8-hour work day. The incidental ingestion rate for wading 

adults is given in Supplemental Guidance to RAGS: Region 4 Bulletins, Human Health Risk Assessment 

(USEPA Region 4, 1995). 

Underground utility lines in the area are typically buried 2 to 6 feet deep. The average depth to 

groundwater at the point of exposure (CNC21-MW01) is 5.65 feet bls, with a range of 3 to 7 feet bls. It 

was assumed that a construction worker might be exposed to chemicals volatilizing from standing 

groundwater. The inhalation RBSLs were calculated using Henry's Law: 

RBSLwATER = RBSLA1R/H 

Where H = Henry's Law constant [mg/L-air/mg/L-waterj 

The RBSLA1R for each chemical was calculated using the equation given in the ASTM Standard Guide for 

Risk-Based Corrective Action Applied at Petroleum Release Sites (1997) SCDHEC values were used for 

Henry's Law constants. 

Underground utilities are present in close proximity to the site; therefore the point of exposure location for 

the on-site construction worker was considered to be at the source, and no fate and transport calculations 
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were performed to determine the SSTL protective of the construction worker. The minimum RBSL for the 

three pathways (dermal, incidental ingestion, inhalation) was chosen as the SSTL for the construction 

worker. 

The following table shows the calculated RBSLs for each pathway (dermal, incidental ingestion, 

inhalation) and the SSTL for the construction worker. 

Chemical of Dermal Incidental Inhalation SSTL . Source Maximum 

Concern RBSL Ingestion RBSL RBSL (mg/L) (Minimum Concentration in 

(mg/L) (mg/L) . RBSL,mglL) Well CNC21 MW01 

. (mg/L) 
. .. 

Benzene 0.85 68.52 0.15 '0.1li 
. . <0.005 

Naphthalene 1.63 1135.56 2.63 H13· .. 0.16 

Chrysene 0.32 272.22 2.25E+16 . .. <O.3~ , <0.010 

AppendiX F proVides the parameters and results of the RBSL calculations. 

As shown in the above table. the minimum RBSL for naphthalene is greater than the greatest onsite 

concentration of naphthalene detected in site groundwater. Therefore, a construction worker exposed to 

groundwater in a utility trench contaminated by the release at the site is not at risk from naphthalene 

exposure. A comparison of the maximum groundwater concentrations to SSTLs is shown in Table 13. 

3.5.3 Soil SSTLs Protective of a Construction Worker Exposed to Groundwater Leached 

through Contaminated Soil 

An additional pathway considered complete for construction workers was that of leaching to groundwater. 

The potentia! construction worker's exposure to groundwater was assumed to consist of three pathways: 

dermal contact, incidental ingestion, and inhalation of volatiles. Drinking water is provided by the city; 

therefore, ingestion of groundwater is not a complete pathway. 

The SCDHEC Soil Leachability Model was used to calculate a site-specific target level (SSTL) for 

benzene, naphthalene, and chyrsene leaching to the groundwater. Site-specific parameters were input 

when available, or SCDHEC defaults for clay-rich soil were used. The minimum calculated groundwater 

RBSLs for construction worker exposure (0.15 mg/L benzene, 1.63 mg/L naphthalene, and 0.32 mg/L 

chrysene) were used as opposed to the groundwater RBSL for ingestion, as shown in the table in 

Section 3.5.2. 
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The calculated SSTLs as compared to the maximum soil concentration found during the field 

investigation are shown in the following table. 
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CoC MaxiRlum Soil Concentrations Soil LeachingSSTL (mg/kg) 
(mg/kg) 

Benzene <0.011 4.36 

Naphthalene 25.055 .1.46E+7 
. 

Chrysene 4.100 1:2aE+44 
.•...... 

The soil leaching SSTL calculated for the CoCs were all above the maximum concentration found in soil 

borings onsite. Therefore, benzene, naphthalene, and chrysene leaching from the soil to the groundwater 

are not a risk to a construction worker in a utility trench exposed to groundwater. 

3.5.4 Groundwater SSTLs Protective of Surface Water 

SSTLs were developed which would protect the Cooper River from potential impact from discharge of 

impacted groundwater. The Domenico Model as described in Section 2.7 was used to determine the 

groundwater SSTLs for naphthalene under steady state conditions. Table 9 provides fate and transport in 

put parameters used in the model. The groundwater flow direction is primarily to the east-northeast, 

towards the Cooper River. Monitoring well CNC21 -M01 contained naphthalene concentrations greater 

than the Groundwater Ingestion RBSL (see Section 3.5.2); therefore, the area surrounding this monitoring 

well was used as the source for predicted migration. 

The dissolved naphthalene concentration in well CNC21-M01 was used in the Domenico Model as the 

source concentration. The distance from well CNC21-M01 to the Cooper River, which is the nearest point 

of exposure, other than construction worker, was estimated to be approximately 400 feet downgradient 

from the former UST location. Using the RBSL value of 0.01 mg/L for naphthalene (see Section 3.1) at 

the point of exposure, the SSTL at well CNC21-M01 was calculated and compared with the source 

concentration in well CNC21-M01. 

The SSTL at an estimated compliance well was also calculated using the values of the RBSLs at the point 

of exposure. However, there is no actual compliance well at this site; one would be installed during 

Corrective Action. The distance from the compliance well to the point of exposure was estimated to be 

100 feet. 
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Groundwater SSTLs determined are shown in the following table. 

i Source Concentration at 
i 

Chemical of 

i 
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Concern 
Monitoring Well CNC21-M01 Source SSTL [mg/Lj 

Compliance Point 

SSTL [mg/L] 
[mg/L] 

Naphthalene 0.160 0;900 . 0.223 

As shown in the above table, the current concentration of naphthalene in groundwater at monitoring well 

CNC21-M01 is below the calculated SSTL for affecting the Cooper River. Therefore, the Cooper River is 

not at risk because of the naphthalene concentration s in groundwater at the site. A comparison of the 

maximum groundwater concentrations to SSTLs is shown in Table 13. Appendix F provides the 

Domenico Model calculations generating SSTLs. 

3,5,5 Selected SSTLs 

The selected SSTLs and the source concentrations are: 

Media of Concern Chemical of Units SSTL Maximum Source Above 

Concern Concentration SSTLs 

Groundwater Naphthalene mg/L 0.900 0.160 no 

Soil Benzene mg/kg 4.36 <0.011 no 

Naphthalene mg/kg 1.46E+ 7 
25.055 no 

Benzo(a) mg/kg 3.9 4.1 yes 

anthracene 

Benzo(b) mg/kg 3.9 4.3 yes 

fluoranthene 

Chyrsene mg/kg 1.2BE+44 4.1 no 

Dibenzo(a,h) mg/kg 0.39 <3.6 yes 

anthracene 

Note that the maximum concentiations found onslte ior benzene, naphihaiene, and chrysene do not 

exceed their respective SSTLs, and therefore, do not pose a threat to the identified receptors at the site. 
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However, the maximum concentrations for benzo(a)anthracene, benzo(b)fluoranthene, and 

dibenzo(a,h)anthracene do exceed their respective SSTLs, and therefore, may pose a threat to a 

construction worker in a utility trench exposed to groundwater or soil. 

3.6 RECOMMENDATIONS 

The concentrations for benzo(a)anthracene, benzo(b)fluoranthene, and dibenzo(a,h) anthracene in the 

soil exceed the their respective SSTLs for dermal contact. Based on the results of the Tier 1 and 2 

evaluation, the SCDHEC guidance document, South Carolina Risk-Based Corrective Action for Petroleum 

Releases, 1998 (RBCA guidance), provides three decision options: intrinsic corrective action, active 

corrective action, and Tier 3 assessmenUevaluation. Since benzo(a)anthracene, benzo(b)fluoranthene, 

and dibenzo(a,h)anthracene in the soil exceed the their respective SSTLs for dermal contact, the decision 

option satisfying the criteria in the RBCA guidance indicate that an active corrective action should be 

recommended. 

However, the RBSLs provided in the RBCA Guidance for ingestion and dermal contact with surficial soils 

by a commercial worker assume that a commercial worker will have an exposure duration for 25 years 

having an exposure frequency of 250 days per year. But, a construction worker would be expected to 

have a much lower exposure duration and exposure frequency based on the nature of utility, construction, 

or remediation work. The exposure frequency can be assumed to be 90 days/year or less and the 

exposure duration can be assumed to be 1 year or less. These assumptions are based on the typical 

duration of utility work. Furthermore, the maximum source concentrations of benzo(a)anthracene, 

benzo(b)fluoranthene, and dibenzo(a,h)anthracene detected in soils slightly exceed the calculated SSTLs. 

As a result, intrinsic corrective action/remediation is a more appropriate decision option for this site. 

Therefore, Tetra Tech NUS, Inc. recommends that an Intrinsic Corrective Action Plan be prepared for this 

site. 
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Total Depth 
Well # 

of Well (tt) 

CNC21-M01 10.00 

CNC21-M02 14.00 

CNC21-M03 14.00 

CNC21-M04 14.00 

CNC21-MOS 13.00 

CNC21-M06 13.00 

CNC21-M07D 33.50 

CNC21-M08 12.00 

Total Depth 
Well # 

01 Well (tt) 

CNC21-MOl 10.00 

CNC21-M02 14.00 

CNC21-M03 14.00 

CNC21-M04 14.00 

CNC21-MOS 13.00 

CNC21-M06 13.00 

CNC21-M07D 33.50 

Notes: 
MSL - Mean Sea Level 
BTOC - Below Top of Casing 
NA - Not Applicable 
ND- Not Detecied 
ft - Feet 

TABLE 1 

SITE 21, BUILDING 241 
ZONE F, CHARLESTON NAVAL BASE COMPLEX 

NORTH CHARLESTON, SOUTH CAROLINA 

Top of Casing Date Depth to Depth to 

Elevation, tt Measured Water, tt Product, tt 
(MSL) (STOC) (STOC) 

8.90 8/8/99 S.65 ND 

8.76 818199 S.56 ND 

8.84 818199 4.52 ND 

9.36 8/8/99 S.19 ND 

8.52 818199 2.98 ND 

9.25 818/99 4.70 ND 

8.95 818199 6.77 ND 

NA 818199 3.95 ND 

Top of Casin9 
Date 

Depth to Depth to 
Elevation, tt 

Measured 
Water, tt Product, tt 

(MSL) (STOC) (STOC) 

8.90 10113199 5.12 ND 

8.76 10113199 5.17 ND 

8.84 10113199 4.14 ND 

9.36 10113199 5.19 ND 

8.52 10/13199 2.69 ND 

9.25 10113199 4.71 ND 

8.95 10113199 6.02 ND 

Product 
Thickness (tt) 

0.00 

0.00 

0.00 

0.00 

000 

0.00 

0.00 

0.00 

Product 
Thickness (tt) 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
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Groundwater 
Elevation 

(MSL) 

3.25 

3.20 

4.32 

4.17 

554 

4.55 

2.18 

NA 

Groundwater 
Elevation 

(MSL) 

3.78 

3.59 

4.70 

4.17 

5.83 

4.54 

2.93 



WeIlI.D. Date Sampled 

CNC21-MW02 8/22199 

CNC21-MW03 8122199 

CNC21-MW05 8122199 

CNC21-MW08 8/22199 

CNC21-MW07D 8/22199 

Notes: 

(" C) - Degrees Celsius 

TABLE 2 

GROUNDWATER FIE!-D MEASUREMENTS 
SITE 21, BUILDING 241 

ZONE F, CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTON, SOUTH CAROLINA 

Purge Volume 
Specific 

Temp. (0 C) pH Conductivity 
method (gallons) 

(uMHOS/em) 

pp 4.20 27.7 6.87 1.67 

PP 5.40 29.8 6.79 0.758 

PP 4.92 27.9 6.96 0.817 

PP 0.50 25.9 6.77 21.0 

PP 11.40 28.1 7.11 23.0 

PP - Peristaltic pump, low flow technique 
uohms/em = mieroohms per centimeter (equilvalent to seimenpereentimeter (S/em» 
NTU - Nepheiometric turbidity units 
mgll - milligrams per liter 

Turbidity 
(NTU) 

1 

5 

0 

70 

64 
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Dissolved 
Oxygen 
(mg/l) 

2.00 

1.41 

2.74 

1.01 

6.87 



Welll.D. Date Sampled 

CNC21-MWOl 9/8/99 

CNC21-MW04 9/8/99 

CNC21-MW06 9/8/99 

Notes: 

mg~· Milligrams per liter 
ugll - Micrograms per lit,.r 
E- Estimated Concentration 

NA - Not Analyzed 
• Fixed base laboratory analysis 

TABLE 3 

GROUNDWATER NATURAL ATIENUATION FIELD MEASUREMENTS 
SITE 21, BUILDING 241 

Dissolved 
Oxygen (mg/l) 

1.20 

1.48 

0.49 

ZONE F, CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTON, SOUTH CAROLINA 

Alkalinity 
l,;arOOn 

Sulfide Ferrous Iron 
(mg/l) 

Dioxide 
(mg/l) (mg/l) 

Imalll 

354 548 0.087 5.10 

1,335 720 0.084 5.10 

1,060 670 0.80 3.36 

Methane 
(ug/ll 

6,800 

2,700 

310 

Manganese 
Nltrogenl 

Img/l) 
Nitrate 
Imaill' 

4.4 <0.050 

-0.2 <0.050 

0.5 <0.050 

_.0 
11/12/99 

Sulfate 
(mgll) • 

5.20 

!53.00 

'64.00 



Sample Location 

CNC21-801 

CNC21-802 

CNC21-803 

TABLE 4 

........... A ...... ' ...... r- _ •• A roo_II r-,..n~~ .. II .. I ...... D~C'!'III 'TC' 
i)UIVIIYII-\n.. T vr VYI'\ ,",VIL .. ;n .. n.I:.I:.I'IIII'\IIU n.~..,;JVL..1 v 

SITE 21, BUILDING 241 
ZONE F, FORMER CHARLESTON NAVAL COMPLEX 

NORTH CHARLESTON, SOUTH CAROLINA 
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Sample 
Identification 

Sample Depth 
(feet) 

Total Organic Vapor Headspace 
Concentration (ppm) 

215580102 
215SB0108 
215l 11 

21: 

5 
10 
3 

7 
8 

21: 10 
21: 4 

,0 
2 0 

100 
130 
17 
80 
o 
o 
o 

:30bo 
5COO 

21:){ 7 4 
21: 12 290 
21: 4 0 
21: 8 10 

r-rC~~I~~~LII~-OU7r/'U'-~~~~':~~: ~~70~4~--_~1~~:---r----------~~:--------~ 

'~4 ". 

Cr 
C,,"VL '-0 'U 

CNC21-S17 

~N~LI-t:lLU 

21: 6 100 
21: 9 
!1: 3 
!1: 5 
!1: 50 
!1: 38 

~~!1~: ~1O~(-+ ____ ~ __ ~ __________ ~3~5 ________ ~ 
!1: 10( 9 100 
215581103 3 20 
215581105 5 10 
215581203 3 4 
21b:>t:lILUO 4 

13 
558' 13 

215581607 
188S' 701 
1S5B' 803 
155B' 903 
.1558' 907 
.1 : 

21: 13 

8 

3 
3 
3 

3 
3 
7 
9 

3 
7 

1'0 

o 
o 

:21 
38 

No. ; 
70 
60 
20 
60 
20 
3 



5am pie Location 

TABLE 4 - CONT!NUED 

SUMMARY OF OVA SOIL SCREENING RESULTS 
SITE 21, BUILDING 241 

ZONE F, FORMER CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTON, SOUTH CAROLINA 

5ample 5am pie Depth 

Rev. 0 
11/12/99 

Identification (feet) Total Organic Vapor Headspace 

CNC21-B21 215582103 3 
215582107 7 

CNC21-B22 215582201 1-10 
CNC21-B23 215582301 1-12 
CNC21-824 215582401 1-16 
CNC21-B25 215582501 1-16 
CNC21-826 215582601 1-16 

Notes: 
OVA - Organic vapors were analyzer with a flame ionization detector (FlO) 
ppm - Parts Per Million 

Concentration (ppm) 

36 
310 

No Recording 
No RecordinQ 
No Recording 
No Recording 
No Recording 



Sample 
Location 

CNC21-BOI 

CNC21-B02 

CNC21-B03 

CNC21-B04 

CNC21-B05 

CNC21-B06 

CNC21-B07 

CNC21-B08 

CNC21-B09 

CNC21-Bl0 
...... 11""' ....... 0 .... 
..... ,"' ..... '" l~a;;;;Il , 

CNC21-BI2 

CNC21-BI3 

CNC21-BI4 

CNC21-BI5 

CNC21-B16 

CNC21-BI7 

CNC21-B18 

CNC21-BI9 

CNC21-B20 

CNC21~e21 

CNC21-B22 

CNC21-B23 

CNC21-B24 

CNC21-B25 

CNC21-B26 

NOTES: 

TABLE 5 

SUMMARY OF MOBiLE LABORATORY SCREENiNG RESULTS FOR SOiL 
SITE 21, BUILDING 241 

Sample 
Identification 

21SFB010405 

21 SFB020405 

21 SFB030304 

21SFB040405 

21 SFB050506 

21SFB060708 

21 SFB070506 

21SFB080607 

21SFB090708 

21SFB100910 
...... ~~r":I ..... nt::.I'ID 
"I .... .---~ I lU"'UU 

21SFB120809 

21 SFB 130304 

21SFB140506 

21SFB150304 

21SFB160304 

21SFB170506 

21SFB180304 

21SFB190304 

21SFB200708 

21SFB21070e 

21 SFB220607 

21SFB230506 

21 SFB240506 

21SFB250506 

21 SFB20070B 

ZONE F, FORMER CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTON, SOUTH CAROLINA 

Laboratory Screening Data'" 
Sample 

Benzene Toluene Ethylbenzene 
Total 

Depth Xylenes Naphthalene 
(feet) (1'9/Kg) (I'g1Kg) (I'g1Kg) (~g/Kg) (lig/Kg) 

4-5 ND NO NO ND NO 

4-5 NO NO NO NO NO 

3-4 NO NO NO NO NO 

4-5 NO 58.6J 467 1,247E 334 

5-{) NO NO 4B.8J 441 387 

7-8 NO NO NO NO NO 

5-Q NO NO NO 647E 465 

6-7 NO NO 161 608E 198 

7-8 NO NO NO 202 228 

9-10 NO NO NO NO NO 

< ~ .,n .,n on ~ ,~~ 108 v~ 'w 'w .... u.u '" 
8-9 NO NO NO NO 92.4 

3-4 NO NO NO NO NO 

5-{) NO NO NO NO NO 

3-4 NO NO NO NO NO 

3-4 NO NO NO NO NO 

5-{) NO NO NO NO NO 

3-4 NO NO ND NO NO 

3-4 NO NO NO NO NO 

7-8 NO NO NO NO NO 

7~8 ND ND NO NO NO 

6-7 NO NO NO NO NO 

5-{) NO NO NO NO NO 

5-{) NO NO NO NO NO 

5-{) NO NO NO NO NO 

7-8 NO NO NO NO NO 

Rev. 0 
11/12/99 

Diesel Range 
Organics 
(mg/Kg) 

NO 

NO 

NO 

10,400E 

8510 

NO 

586 

1361 

727 

NO 

288 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

(1)Laboratory screening data was analyzed using USEPA Method 8020/8015M. Compounds not detected are reported as non
detected (NO) 
Iig/Kg = micrograms per kilogram 
mg/Kg = milligrams per kilogram 
J = Estimated value-detection was above the instrument minimum detection level, but below the practical quantification limn 
E = Estimated value-detection exceeded the upper calibration range of the instrument. 



TABLES 

SUMMARY OF MOBILE LABORATORY SCREENING RESULTS FOR GROUNDWATER 
SITE 21, BUILDING 241 

ZONE F, FORMER CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTON, SOUTH CAROLINA 

Laboratory Screening Data' 'I 

Rev. 0 
11/12/99 

Sample Sample Sample 
Benzene Toluene Ethylbenzene Total Diesel Range 

Location Identification Depth Xylenes Naphthalene Organics 
(feet) (I'g1L) (l'g/L) (l'g/L) (1'9/L) . (l'glL) (mg/L) 

CNC21-B01 21GFB010612 6-12 NO NO NO NO NO NO 

CNC21-B02 21GFB020812 8-12 NO NO NO NO NO NO 

CNC21-B03 21GFB030812 8-12 NO NO NO NO NO NO 

CNC21-B03 21GFB031016 10-16 NO NO NO NO NO NO 

CNC21-B04 21GFB040612 6-12 NO NO 28.0 147.5 537E 190 

CNC21-B05 21GFB050712 7-12 NO NO 61.8 279.7 283E 663E 
CNC21-B06 21 GFB061220 12-20 NO NO NO NO NO NO 

CNC21-B07 21 GFB071116 11-16 NO NO NO NO NO NO 

CNC21-B08 21GFB080816 8-16 NO NO NO NO NO NO 

CNC21-B09 21GFB090612 6-12 NO NO NO 46.6 260 266 

CNC21-B10 21GFB100916 9-16 NO NO NO NO NO NO 

CNC21-B11 21GFB110608 6-8 NO NO 13.7 75 98.8 67.2 

CNC21-B12 21GFB120912 9-12 NO NO NO NO NO NO 

CNC21-B13 21GFB130812 8-12 NO NO NO NO NO NO 

CNC21-B14 21GFB140812 8-12 NO NO NO NO NO NO 

CNC21-B15 21GFB150508 5-8 NO NO NO NO 10.6 NO 

CNC21-B16 21 GFB160610 6-10 NO NO NO NO NO NO 

CNC21-B17 21GFB170810 8-10 NO NO NO 3.2J NO NO 

CNC21-B18 21GFB180912 9-12 NO NO NO NO NO NO 

CNC21-B19 21GFB190512 5-12 NO NO NO NO NO NO 

CNC21-820 21GFB200612 6-12 NO NO NO NO NO NO 

CNC21-B21 21GFB210912 9-12 NO NO NO NO NO NO 

CNC21-B22 21GFB220709 7-9 NO NO NO NO NO NO 

CNC21-B23 21GFB230816 8-16 NO NO NO NO NO NO 

CNC21-B24 21GFB240616 6-16 NO NO NO NO NO NO 

CNC21-B25 21GFB251016 10-16 NO NO NO NO NO NO 

CNC21-B26 21GFB261016 10-16 NO NO NO NO NO NO 

NOTES: 
(1) Laboratory screening data was analyzed using USEPA Method 8020/8015M. Compounds not detected are reported as non
detected (NO) 
I'g/Kg = micrograms per kilogram 
mglKg = milligrams per kilogram 
J = Estimated value-deteclion was above the instrument minimum detection level, but below the practical quantification limit 
E = Estimated value-detection exceeded the upper calibration range of the instrument. 



TABLE 7 

SUMMARY OF FIXED-BASE LABORATORY ANALYTICAL RESULTS FOR CHEMICALS 01: CONCERN IN SOIL 
SITE 21, BUILDING 241 

Soil Boringl Benzene Toluene 
Sample No. 

Sample DatE! 
(ug/1<g) (ug/1<g) 

RBSL(1) 5 478 

CNC21-B031 
21 SLB030304 18-Aug-99 <7 4(J) 

CNC21·B041 
21SLB040405 23-Jun·99 <6 <6 

CNC21·B05! 
21 SLB050506 23-Jun·g9 <7 <7 

CNC21·B07! 
21 SLB070506 lB·Aug·99 <11 <11 

CNC21·B08 ! 
21SLBOB0607 23-Jun-99 <10 <10 

CNC21·BOB! 
21SLBOB0607D 23-Jun·99 <11 <11 

CNC21·B09! 
21SLB090708 23·Jun-99 <5 <5 

CNC21·Bll! 
21SLBll0506 lB·Aug·99 <10 <10 

CNC21·B121 
21SLB12070B lB·Aug·99 <11 <11 

CNC21.TL(2) ! 
21TLOO10l lB·Aug·99 <5 <5 

C NC21· TL(2) 1 
21TLOO201 23-Jun·99 <5 <5 

NA • Not ana(yzed 

ZONE F, CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTON, SOUTH C:AROLINA 

Ethyl-benzene Xylenes (total) 
Benzo(a) Benzo(b) 

(ugl1<g) (ugl1<g) 
anthracene fluoranthene 

(u91k9) (u91k9) 

364 11119 17687 7042 

<7 <7 <530 <530 

<6 <6 440 370 

<7 <7 <330 <330 

<11 <11 <630 <630 

<10 <10 <630 <630 

<11 <11 <660 <660 

<5 <5 4100 4300 

<10 <10 <560 <560 

<11 <11 <590 <590 

<5 <5 NA NA 

<5 <5 NA NA 

Benzo(k) 
Chrysene 

f1uoranthene 
(ugl1<g) 

(ug/kg) 

55930 3146 

<530 <530 

200(J) 400 

<330 <330 

<630 <630 

<630 <630 

<660 <660 

1 BOO(J) 4100 

<560 <560 

<590 <590 

NA NA 

NA NA 

11) South Carolina Department of Health and Environmental Control Risk Based Screening levels for clay·rich soils; depth to groundwater less; than 5 feel. 
12) Trip blank 
IJ\ Indicates presence of analyte at a concentration less than the reporting limit and greater than the detection limit. 

Dibenzo(a,h) 
anthracene 

(U9/1<9) 

21265 

<530 

<362 

<330 

<630 

<630 

<660 

<3600 

<560 

<590 

NA 

NA 

Naphthalene 
(uglkg) 

52 

2500 

11004(J) 

<7 

7024 

<10 

7(J) 

25055 

3724 

6800 

<5 

<5 

Rev. 0 
11112/99 



TABLE 8 

SUMMARY OF FIXED-BASE LABORJl,TORY ANALYTICAL RESULTS FOR CHEMICALS OF CONCERN IN GROUNDWATER 
SITE 21, BUILDING 24-1 

ZONE F, CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTON, SOUTH CAROLINA 

MonRoring Weill 
Sample No. 

Sample Dale 

RBSL(1) 

CNC21M-011 
21GLM0101 B-Sep-9S1 

CNC21M-021 
21GLM0201 22-Aug-99 

CNC21M-021 
21GLM0201D 22-Aug-9!l 

CNC21M-031 

21GLM0301 22-Aug-9/1 

CNC21M-041 
21GLM0401 B-Sep-99 

CNC21M-051 
21GLM0501 16-Aug-9!~ 

CNC21M-06 I 
21GLM0601 22-Aug-9ll 

CNC21M-07 I 
21GLM07D01 22-Aug-9!l 

CNC21M-OB I 
21GLMOB01 22-Aug-9ll 

All concentrations are in ug/L 
NA - Not analyzed 

Benzene Ethyl-

(ugIL) 
benzene 

(ug/L) 

5 700 

<5 <5 

<5 <5 

<5 <5 

<5 <5 

<5 <5 

<5 <5 

<5 <5 

<5 <5 

<5 <5 

TI)luene Xylenes (total) Naphthalene 
Benzo(a) 

(ugIL) (ug/L) (ugIL) 
anthracene 

(U!lIL) 

1000 10000 10(~ 1() (~ 

<5 <5 160 <10 

<5 <5 < 10 <10 

<5 <5 < 10 <10 

<5 <5 <10 <10 

<5 <5 <10 <10 

<5 <5 < 10 <10 

<5 <5 < 10 <10 

<5 <5 < 10 <10 

<5 <5 <10 <10 

f1I South Carolina Department of Health and Environmental Control Risk Based Screening Levels for ground water. 
121 The Risk based screening level for individual PAH CoC is 10 ug/l or 25 ugJI for total PAHs. 
13) Trip blank 
IJ) Indicates presence of anal~fl:e al a concentration less than the reporting limit and greater than the detection limit. 

Benzo(b) 
nuoranthene 

(uglL) 

10 (2) 

<10 

<10 

< 10 

<10 

< 10 

<10 

< 10 

< 10 

< 10 

Be",o(k) 
Chrysene 

Dlbenzo(a.h) 
nuoranthene 

(ugIL) 
anthracene 

(U!IIL) (ug/L) 

101(2) 10 (2) 10 (2) 

<10 < 10 <10 

<10 <10 <10 

<10 < 10 <10 

<10 < 10 < 10 

<10 < 10 <10 

< 10 < 10 <10 

< 10 < 10 <10 

<10 < 10 <10 

<10 < 10 <10 

MTBE 
(ug/L) 

40 

<5 

<5 

<5 

<5 

<5 

<5 

<5 

<5 

<5 

rtev.O 
11/12/99 



TABLE 9 

FATE AND TRANSPORT INPUT PARAMETERS 
SITE 21, BUILDING 241 

ZONE F, CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTON, SOUTH CAROLINA 

Parameter Domenico Dilution/Attenuation Modell') 

Hydraulic Conductivity [m/secJ 2.S1E-07 
Hydraulic Gradient Ift/ftl 0.0202 
Porosity [cm'/cm"l 0.55 
Estimated Plume Length [ftJ NA 
Soil Bulk Density<a) [g/cm1 1.4 
Partition Coefficient rUkg) chemical specific 
Fraction of Organic Carbon in soil [g/gJ 1.09E10-' 
First Order Decay Rate [sec·'J 0 
Modeled Plume Length [ftl NA 
Modeled Plume Width [ft] NA 
Source Widthlb) [m] 15 
Source Thickness(b) [m] 2 
Soluble Mass [kg] Infinite'·' 

Notes: 
(1) - South Carolina Risk-Based Corrective Action for Petroleum Releases, 

South Carolina Department of Health and Environmental Control, 1998 (SCDHEC 1998). 
(a) - Detemnined from Tables C1 and C3 (SCDHEC 1998) 
(b) - Default value 

1 of 1 

. 

Rev. 0 
11/12199 



TABLE 10 

COMPARISON OF MAXIMUM CONCENTRATIONS TO RBSLs 
SITE 21, BUILDING 241 

ZONE F, CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTON, SOUTH CAROLINA 

Maximum Maximum 
Concentration RBSLs (Soil) Concentration Tier 1 RBSLs 

Chemical of Concem (Soil) (mg/kg) (mg/kg)(a) (GW) (mg/L) (GW) (mg/Lib) 

Benzene ND 0.005 ND 
Toluene 0.0040> 0.478 ND 
Ethybenzene ND 0.364 ND 
Xylenes (Total) ND 1.119 ND 
Benzo(a anthracene 4.1 17.687 ND 
Benzo(b fluoranthene 4.3 7.042 ND 
Benzo(k fluoranthene 1.8 5.593 ND 
Chyrsene 4.1 3.146 ND 
Dibenzo(a,h)anthracene ND 21.265 ND 
Naphthalene 25.1 0.052 0.16 
MTBE NA Not Applicable ND 

(a) - From Risk-Based Corrective Action for Petroleum Releases, Table B4, 
Depth to GW - <5 ft, SCDHEC RBCA Guidelines, 1998. 

(b) - From Risk-Based Corrective Action for Petroleum Releases, Table B1. 
SCDHEC RBCA Guidelines, 1998. 

(c) - Calculated for dermal, incidental ingestion, and inhalation routes for the 

0.005 
1 

0.7 
10 

0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.040 

on-site construction worker (see Section 3.5.1 of the text and Appendix H). 
0) - Estimated value 
GW - Groundwater 
RBSLs - Risk Based Screening Levels 
ND - Not detected 
NA - Not analyzed 
Shaded cell indicates the concentration exceeded one of the RBSLs. 
MTBE - Methyl Tertiary Butyl Ether 

Rev. 0 
11/12199 

RBSLs (GW) 
Protective of On-
Site Construction 

Worker') 

0.15 
5.38 
6.05 

102.33 

-
-
-
-
-

1.63 
1.63 



Media 

Air 

Groundwater 

Surface Water 

Surficial Soil 

Subsurface Soil 

TABLE 11 

EXPOSURE PATHWAY ASSESSMENT - CURRENT USE 
SITE 21. BUILDING 241 

ZONE F. CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTON. SOUTH CAROLINA 

Exposure Route Pathway Selected for Exposure point or 
Evaluation? (Yes or No) Reason for Non-

Selection 
Inhalation No No volatilization to 

enclosed space. 
Explosion Hazard No No explosion hazard. 

Ingestion No No water supply well 
downgradient or 

Dermal contact No residential basements. 

Inhalation No 

Ingestion No Cooper River 
approximately 400 feet 

Dermal contact No downgradient. No 
completed pathway. 

Inhalation No 

Ingestion No No impacted surface 
soil. 

Dermal contact No 

Inhalation No 

Ingestion No No current complete 
pathway. 

Dermal contact No 

Inhalation No 

Leaching to No 
Groundwater 

Rev. 0 
11/12199 

Data Requirements (If 
pathway selected) 

No additional data 
required 



Media 

Air 

Groundwater 

Surface Water 

Surficial Soil 

Subsurface Soil 

TABLE 12 

EXPOSURE PATH\AJAY ASSESSMEr'.JT - FUTURE USE 
SITE 21, BUILDING 241 

ZONE F, CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTON, SOUTH CAROLINA 

Exposure Route Pathway Selected for Exposure point or 
Evaluation? (Yes or No) Reason for Non-

Selection 
Inhalation No No volatilization to 

enclosed space. 
Explosion Hazard No No explosion hazard. 

Ingestion Yes Future use of property 
expected to be industrial 

Dermal contact Yes or commercial. Sanitary 
sewer line within close 

inhaiation Yes proximity to the site; 
therefore, construction 
worker eXDosure possible. 

Ingestion Yes Cooper River 
approximately 400 feet 

Dermal contact No downgradient. No 
completed pathway. 

Inhalation No 

Ingestion No No impacted surface 
soil. 

Dermal contact No 

Inhalation No 

Ingestion Yes A sanitary sewer line is 
within close proximity to 

Dermal contact Yes the site; therefore, 
construction worker 

Inhalation No exposure possible. 
Inhalation hazard 

Leaching to Yes discounted based on low 
Groundwater levels of benzene in the 

soil. Presumed that 
upon excavating the 
trench, benzene 
volatilization from 
exposed soils will reach 
equilibrium prior to the 
construction worker 
enterinQ the trench. 

Rev. () 
11112/99 

Data Requirements (If 
pathway selected I 

No additional data 
required 



TABLE 13 

COMPARISON OF MAXIMUM GROUNDWATER CONCENTRATIONS TO SSTLs 
SITE 21, BUILDING 241 

ZONE F, CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTON, SOUTH CAROLINA 

SSTLs Protective of 
Source Area 

Chemical of Concern Concentration 

Benzene 
Toluene 
Ethylbenzene 
Xylenes 
Benzo(a) anthracene 
Benzo(b) f1uoranthene 
Benzo(k)f1uoranthene 
Chrysene 
Naphthalene 

mgll - milligrams per liter 
GW - Groundwater 

(mg/L) 

NO 
ND 
ND 
ND 
4.10 
4.30 
1.80 
4.10 

25.10 

SSTLs Protective of Surface 
Water (Cooper River; 

SSTLsOURcE SSTLcoMP 
(mg/L) (mg/L) 

0.998 0.943 
199.5 188.5 
139.7 132 
1995 1885 

2 1.89 

BOLD text indicates the concentration exceeded the SSTl. 
ND - Not Detected 

Construction 
"" ....... 11 ....... ,.,. ..... VIn.IWIOJI 

SSTLsouRcE 
(mg/L) 

0.15 
5.38 
6.05 

102.33 

1.63 

Rev. 0 
11/12/99 

Minimum 
On-Site 
SSTLs(a) 

(mg/L) 

0.15 
5.38 
6.05 

102.33 

1.63 

(a) The minimum on-site SSTLs are chosen as those SSTLs protective of both surface water (the Cooper River) and 
the on-site construction worker. 

I 
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Department of Heallh and Environmental Control 

2600 BuU Street Columbia, SC 29201·1708 

Mr. Gabriel L Magwood 
Southern Division NFEC 
P.O. Box 190010 
2155 Eagle Drive 
North Charleston, South Carolina 29419-90 10 

Commissioner: Oooglas E Bryan! 

Board: John H. Burriss, Chairman 
William M. Hull,Jr~ MD. Vice Chairman 
Ao9er leaks. Jr~ Secretary 

Promoting Health, Protecting the EnvironmerJ! 

Re: Assessment Report dated December 2, 1996 
Charleston Naval Base Building 241 (UST 02-241-00 I) 
(Site Identification # 17706) 
Charleston County 

Date: January 13, 1997 

Dear Mr. Magwood: 

Richard E, Jabbour, ODS 
Cyndi C. Mosteller 
Brian K. Smittl 
Rodney L Grandy 

The author has completed technical review of the referenced document As submitted, the report provides analytical 
results of environmental sa..rnpli .. rJ.g conducted to dctennine if releases have OCCWTed from operation of the referenced 
underground storage tank and/or associated piping system The results presented indicate elevated levels of 
poljnuclear aromatic hydrocarbons (PAH) were detected in soils grab samples obtained from the tank pit and piping 
run. Further, based on the qualifiers presented for the groundwater grab sample obtained it appears likely that 
groundwater impacts have occurred at this site. These results appear to necessitate additional endeavors for remedial 
actions (soils removal) and contamination characterization (assessment acti\'ities~ including groundwater 
investigations), as appropriate. In this regard, assessment/corrective action activities provided in the Tank 
Management Plan (dated October 18, 1996) should be implemented in an appropriate and timely manner. Please be 
reminded that groundwater sampling (if necessary) will require construction of sampling points and will need to be 
submitted for prior review and approval, as appropriate, 

Should you have any questions, please contact me at (803) 734-5328. 

:)incereiy. 0/': /, 
/} /. .- " ;/ 

)':·";."f .. :t'7 ~/''7'''' '-' 
Paul L. Bristol, Hydrogeologist 
Groundwater Assessment and Development Section 
Bureau of Water 

cc: Trident District EQC 
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South Carolina Department of Health and Environmental Control (S. C. D. H. E. C.) 
Underground Storage Tank (UST) Assessment Report 

Date Received 

State Use Only 

I OWNERSHIP OF UST(S) 

Submit Completed Form to: 
UST Regulatory Section 
SCDHEC 
2600 Bull Street 
Columbia. South Carolina 29201 
Te~hon8(803)7~1 

Agencv/Owner: Southern Division. Naval Facilities Engineering Command. Caretaker Site Office 

Mailing Address: P.O. Box 190010 

Citv: N. Charleston State: SC Zip Code: 29419-9010 

Area Code: 803 Telephone Nwnber: 743-9985 Contact Person: LCDR Paul Rose 

n SITE IDENTIFICATION AND LOCATION 

~S~ite~I.D~.#~: ________ ~N~o~t~re~gill~a~te=d~ ______________________________________ II 

Facilitv Name: Charleston Naval Base Complex. Bldg 241. UST 02-241-001 

Street Address: South Hobson Avenue 

City: North Charleston, 29405-2413 County: Charleston 

ill CLOSURE INFORMATION 

Closure Started:8 July 1996 Closure Completed: 22 July 1996 

Number oruSTs Closed' 1 
N/A SPORTENVDETCHASN 
Consultant UST Removal Contractor 

IV. CERTIFICATION (Read and Sign after completing entire submittal) 

I caufy Iha lilw. pcn<m.tDy umUn.d WId a 1I:a:Qpr..o w ~ ~ III t/ul1lld.1IIl1llPad ~ mdtba ~ CIII. my Inq1IZI'y o(ar.o-~ ~ fer obc-a 
W.WomulImI..! bcb.v.!,ha 1M ~ ~~ .. aM, ~ md~. 

LCDR Paul Rose 
~ype or Print) 

",--JM 0 

Signature 
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v. UST INFORMATION 
II Tank 1/ Tank2/ Tank3/ Tank4/ TankS/ Tank6 II 

_2 

A. Product .................................................. . 
Fuel oil 

B. Capacity ................................................. . 
6.000gal 

C. Age ........................................................ . 
1987 

D. Construction Material ............................. . 
FibergJass 

E. MonthlYear of Last Use ...................... : .. . 
4196 

F. Depth (ft.) To Base ofTank ................... . 
11' 

G. Spill Prevention Equipment yIN ......... . 
N 

H. Overfill Prevention Equipment yIN ........ . 
N 

I. Method of Closure RemovedlFilled ..... 
R 

J. 

K. F I I I I 
Visible Corrosion or Pitting yIN .......... . 

Visible Holes yIN ................................. . 

L. Method of disposal for any USTs removed from the ground (attach disposal manifests) 

The UST was removed frorn the ground, drained, cut open at both ends, cleaned with a 
steam cleaner, and disposed of at the local municipal landftll. (See Attachment ill.) 

M. Method of disposal for any iiquid petroieum, siudges, or waste waters removed from the 
USTs (attach disposal manifests) 

Nine hundred gallons of free product were removed from the excavation. The free product, 
waste water, and sludge were recycled. One 55 gallon drum of soil/petroleum mixture was 
shipped out as non-regulated waste and disposed of by Chern-Met Services, Inc; 1855 Allen 
Road; Wyandotte, MI 48192. (See Attachment ill, Manifest No. 13119, paragraph lIb.) 

N. If any corrosion, pitting, or holes were observed, describe the location and extent for each 
UST 

The UST was found to be in good condition. See photo 3, Attachment 1. 

I 



A. 

B. 

C. 

D. 

E. 

F. 

G. 

H. 

I. 

VI. PIPING INFORMATION 

Tank 1 Tank2 Tank3 Tank4 TankS Tank 6 

Steel 
Construction Material ....................................... . 

Pipe run: 

Distance from UST to Dispenser ...................... . 
A) 21' 
B) 104' 

Number of Dispensers ...................................... . 

Type of System PiS ............................. : ........... . s 

Was Piping Removed from the Ground? yiN .... y 

Visible Corrosion or Pitting YiN .. .................... . y 

Visible Holes yiN ....... ..................................... . .y 

Age ................................................................. . 1987 

• See Attachment I 

If any corrosion, pitting, or holes were observed, describe the location and extent for each 
line. 

UST 02-241-001 provided fuel to Building 241 via two pipe runs, labeled A and B on the 
Site Maps in Attaclunent I. The steel pipes were severely corroded throughout their length 
wherever their protective coating had become corrupted. Holes were found in nwnerous 
locations, but typically adjacent to a mechanical joint. The supply piping T joint at the tank 
was so corroded the piping was held in place by the SurrOllllding earth (see Attaclunent I, 
Photo 2). 

Because of the concrete slabs, asphalt paving, and the piping's proximity to the building, the 
piping was not completely excavated along the pipe runs. Instead, the pipeline was 
excavated at the coupling/joints and subsequently pulled from the ground. It was then laid 
out and inspected. Areas where holes were found were excavated for further inspection and 
sampling. See photographs in Attaclunent 1. 

VII. BRIEF SITE DESCRIPTION AND mSTORY 

Building 241 served as the Charleston Naval Base Crane Shop after construction was 
completed in 1987 until base closure. UST 02-241-001 was an unregulated fuel oil tank 
which provided #2 fuel oil to Building 241. Approximately 900 gallons of free product was 
pwnped out of the excavation during the removal ofUST 02-241-001. The site is situated 
approximately 800 feet from the Cooper River. 
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VIII. SITE CONDITIONS 

Yes 1'10 Unk 

A Were any petroleum-stained or contaminated soils found in the UST 
excavation, soil borings, trenches, or monitoring wells? 

If yes, indicate depth and location on the site map. X 

B. Were any petroleum odors detected in the excavation, soil boriiigs, 
trenches, or monitoring wells? 

If yes, indicate location on site map and describe the odor (strong, mild, 
etc.) X 

C. Was water present in the UST excavation, soil borings, or trenches? 

If yes, how far below land swface (indicate location and depth)? X 
Bottom of excavation, 10' below GSL, 12" deep 

D. Did contaminated soils remain stockpiled on site after closure? 

If yes, indicate the stockpile location on the site map. 

Name of DHEC representative authorizing soil removal: 
X 

E. Was a petroleum sheen or free product detected on any excavation 
or boring waters? 

I [* 8' below GSL, 24" deep 1 'X 
If yes, indicate location and thickness. 



IX. SAMPLE INFORMATION 

S,C,D,H.E,C, Lab Certification Number _--!.!IO"",I~2,,,O~ _______ _ 

Sample # Location Sample Type Depth' Date/Time of Collected OVA# 
(SoillWat<;) Collection Bv 

SPORT Center of excavation Free product S' 10 July 96 W, Not 
0099-1 1120 Nesbit Taken 
SPORT Center of excavation Water 10' 10 July % W, Not 
0099-2 1230 Nesbit Taken 

SPORT South end of tank Soil II' 10 July 96 W, Not 
0099-3 1300 Nesbit Taken 

SPORT Pipe run A Soil 31 6" 22 July % W. Not 
0107-1 r.Ole 

VOJ.J Np<:bit Taken 

SPORT PiperunB Soil 3'6 July 96 W. Not 
0107-2 30 Nesbit Taken 

SPORT PiperunB Soil , 0 July 96 W. Not 
0107-3 45 Nesbit Taken 

=Soil SPORT Pipe run B 3' 6" 22 July 9 .. ' 

0107-4 0900 

SPORT Pipe run B Soil 3'6" 22 July 96 W. Not 
0107-5 091<; Nesbit Taken 

SPORT Pipe run B Soil 3'6" 22 July 96 W. Not 
0107-6 0930 Nesbit Taken ) 

, = Depth Below the Surrounding Land Surface 
) 
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x. SAMPLING METHODOLOGY 

Provide a detailed description of the methods used to collect and store (preserve) the 
samples. 

After the removal of UST 02-241-001 free product, soil, and ground water samples were 
taken. Sampling was performed in accordance with SC DHEC R.61-92 Part 280 and SC DHEC 
UST Assessment Guidelines. 

The samples are identified as follows: 

Detachment Charleston 
Free Product Sample UST 241-1 = 
Ground Water Sample UST 241-2 = 

Soil Sample UST241-3 = 
Soil Sample UST 241-4 = 
Soil Sample UST 241-5 = 
Soil Sample UST 241-6 = 
Soil Sample UST 241-7 = 
Soil Sample UST 241-8 = 
Soil Sample UST 241-9 
Soil Sample UST 241-10 = 

General.Engineering Labs 
SPORT -0099-1 
SPORT -0099-2 
SPORT -0099-4 

SPORT -0107-1 
SPORT -0107-2 
SPORT -0107-3 
SPORT -0107-4 
SPORT -0107-5 
SPORT -0107-6 

Sample UST 241-4 was detennined unacceptable due to its predominant composition of 
pea gravel. 

Sample jars were prepared by the testing laboratory. The grab method was utilized to fill 
the sample containers leaving as little head space as possible and immediately capped. Soil 
samples were extracted at the tank ends just above ground water level. Ground water samples 
were taken from the bottom center of the excavation where the tank had resteg. UST piping soil 
samples were taken under the piping at the mechanical connections and/or beneath the holes in the 
piping. 

The samples were marked, logged, and immediately placed in sample coolers packed with 
ice to maintain an approximate temperature of 4 0 C. Tools were thoroughly cleaned and 
decontaminated with organic-free soap and water after each sample. 

The samples remained in the custody of SPORTENVDETCHASN until they were 
transferred to General Engineering Laboratories for analysis as documented in the attached Chain
of-Custody Record. 



XI. RECEPTORS ."", 
L 

Yes No 

A Are there any lakes, ponds, streams, or wetlands located ",ithin 1000 feet 
of the UST system? 

[0 Cooper R. 8041 'X 
If ves. indicate type of receptor. distance. and direction on site map. 

S. Are there any public, private, or irrigation water supply wells within 1000 
feet of the UST system? 

X 
If ves. indicate tvpe of welL distance. and direction on site map. 

C. Are there any underground structures (e.g., basements) located \\~thin 100 
feet of the UST system? 

X 
If ves. indicate the type of structure. distance. and direction on site map. 

D. Are there any underground utilities (e.g., telephone, electricity, gas, water, 
sewer, stonn drain) located within iOa feel of the UST system that could 
potentially come in contact with the contamination? 

0 [*storm drain 1 'X 
If ves. indicate the type of utilitv. distance. and direction on the site map. 

E. Has contaminated soil been identified at a depth of less than 3 feet below 
land surface in an area that is not capped by asphalt or concrete? 

If yes, indicate the area of contaminated soil on the site map. [*2'] 'X 
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Attachment I 
SITEM.A.P 

You must supply a scaled site map. It should include all buildings, road names, utilities, tank and 
pump island locations, sample locations, extent of excavation, and any other pertinent 
infonnation. 

Site Maps I through 5 
Photographs I through 6 
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UST 02-241-001 
(AKA UST 241) 

Photo 2: UST 241 piping. The white cloth identifies the leaking supply piping T 



UST 02-241-001 
(AKA UST 241) 

(J 



c ---
Photo 5: UST 24 i piping. 

Photo 6: UST 241 piping. 

UST 02-2'41-001 
(AKA UST 241) 



Attachment IT 

You must submit the laboratory report and chain-of-custody form for the samples. These samples 
must be analyzed by a South Carolina certified laboratory. 

Certified Analytical Results 
Chain-of-Custody 

(' 



GE.'I"ERAL ENGINEERING LABORATORIES 

CEkTIDCATE OF A:-iALYSIS 

S"PCI"ioar eX Ship B1IiIdinc & Coav<nioG 
SUPSHIP-PUI ",mo,nn Oewhmrc,osJ:......:v. 
1899 t:onb Iiob:sall ATL 
~ Ch.ad .. _ Soulh c.n.1ina 2!MOS·21 06 

Mr.Billl&n 
SUPSHlP·PottmlDlIIh Dow:!ur_ 

"" NPWC00196 

,. £maetabt. OrpaJa 

'- PCB ~is. 7 iWrol 

S&mpIoID 
lAbID 
MIIrlx 
o-CoUuud 
DmRecoi.cd 
l'ticn<y 
Q)\lIXIcr 

PCB·lOIIS 1.1 
PCB·I221 U 
PCB·I:D2 1.1 
PCB·I2A:l 1.1 
PCB·I241 1.1 
PCB-t254 U 
PC3.12~ U 

MetaloA .... b. 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

SilT" U -0.299 
AtIenic U 
11..- 1.1 
Cadmillm U 
0...",,- 1.1 
t...l U 
Sd~ U 
M-=7 1 
Gun CbImIsIry 
FIult Point. SoalIa&II (lDOF) 
pH ·2;"'" 
pH 

.5.11 
1l.O3» 
0.0565 
0.164 
0..60 
0.634 
3.23 

176 

'.73 
24..9 

·10.l 

Tb ft>lk>wiDI prwp \" =dW ...... pti"''''' ..... ..!:I:' 
PCB', 
ICl' 

Itq><>n DUll: Iuly 18. 1996 

: SPORT009!M 
: 91!071Sl.Ql 
: Oil 
: (11110/96 
: 07{t0196 
: ItDuti= 
:CIimI 

DL 

I,z, 
1.2! 
1.25 
t.2! 
1.2! 
1.2! 
1,z, 

1l.390 
2.l1 

0.110 
0.165 
0.220 

1.12 
4.21 
2.l1 

:z.co 

0.0100 
~.-\I • .i'loAo' 

4.67 

1.!5 m¢:l 
U6 IftJIlr:I 
U6 msIk& 
1;6 IftJIlr:I 
1.515 ..,..q 

U 6 """'" 
1.56 "'1ikI 

2-'0 "'rAce 
15.0 IDA 
2.50 mslk8 
2.00 mlli:l 
2.50 0lIIk& 
5.00 no&IkI 
U.o ~ 
29A ,...q 

ZOO F 

0.0100 51.1 
ft • "" 

,.. 
V.A-' ~ 

1~ m5lk& 

Paae 1013 

• 

I.Q !PA (11/12/96 09>4 r7U4 1 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

1.0 ISS (11/17/96 11504 ~ 2 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 R.'oU 0711.7/96 00515 11221 N 

1.0 IBa (11116.'361'00 8729$ 3 

1.0 
1.0 
1.0 

me (11/1Qfl6 17%6 rnm 4 

!1 (11(1619613.13 m37 ~ 

IPA 07l11M ~oo 67124 , 
FOIl a7l16M 1,)0 ~ Ii 



GE:"ffiRAL E!'iGL~EERL.~G LA.BORATORIES 

CERTIFICATE OF ANALYSIS --------------- ----.=-=-="------------

"" NPWCOO196 

~isor of Ship :Buildins ol: COIlV";"" 
SUPSHIP.~1h Do .. c,"-,.Ezrt. 
1899 Nonh Hobson AY&. 
Nonb Owlesam, Sou<hConilina~106 
~.BilIHim 

SUPSHlP·Porumoalh ~t 

llr:port Du: July 18,1996 

sompllm 

Pa,. lof3 

QuaIlIltr RlSIlit DL RL UI1lIS OF Aulyst DalO TIm. Bate .. M 

Ml 
loll 
M3 
M4 
loiS 
M6 
M1 

Th.a qu&li1ien in tlIiI npcrt ~ ~ u fDllD"" 

EPA!08O 
EPA6010A 
SW 8461020 

EPA9~ 
GEL 
EPA3QSO 
EPA 7471 

RMl 071l6B6 I~OO 87221 7 

(4i.il- 151.) 

J ~ 1"-of IUly1a It • ~!au Ih& tho ropatiaJ limit (Rt) aid po.-~ .... _011 limit (DL). 
U lndiM'" that tho In&!y1O wu .," dc_ u • --.JlaC<m puu:r dI.a Ibo _ Umit. 
• IDdiuzJo th.u • 'I'IOlitY _I cWyw taG • .., is ouuido of spociliad _ £ czir.cd&. 

AL·41~D 
CA .!.IOZl/lOS6 

AZ-AZD514 
CT-I'H-Ol'1' 

POBox ~0712' Ch:lri ... ",n. SC 29411- (S03)~5608171' Fox (803) 766-1l78 

.. ~ :''''tl'I,,"I''I'I1T.·~·'CL. ..... ~ 

) l 

- ... '" Ir .. "ln!" " 'nnn 



Gfu'ffiRAL ENGINEERING LABORATORIES 

=: NPWCOO196 

D! ·SC012 
Ml-SCOI2 
NC ·233 
lU .. 135 

c···· Ol934 
00151 
999881790 

CERTnnCATEOF~~ALYSffi 

Supezvioo< of Ship 1I1liL<1i1>1A Can ........ 
SuP5HlP-P",u",mllll De,,=em .... ~. 
1899 Non!> Hoboou A ... 
Sri CwI_ Sov1l1 C....u.u ~.:106-
Mr.lIill Hiaa 
SUPS!llP-P~1lI ~ 

fL· U71~6Nil94 
MS ·lOJ:ZD 
NY ·ll!Ol 
SC-IOI20 
UT· E·z)l 
WA·C22l 

fL· £87472!174!a 
NY·ll!az 
SC·l~8:t 

ur -p-m 
WA·~ 
PA·6~ 

. , J\iJ d&It It'P"n Iw bec1 pnp0n4 mI ..... """ 
in -=rduu Wh Oornnl ~& Labcru:ori .. 
sw.!cd~)lt~!'loa. 4lnI:C 

""''1'''''''''''' ,., .... l'zoi""~. Kua.Blakmcy ",(803) 769.7311ti. 

MS ·29417 
RI· 1311 
'IN ·02934 
VA·OOlll 
N1-1\lOO4l 
WY·m 

PO Boo 3071:· OOtiOSUln. SC :::9417. (S03) 556-517\- Fox (1!!13) 766-1178 .... 
~J Pl-n~I ... \ ~'''''k", tvn..:r 

Pap 30(3 

I 
i 
i 
f 
I 
1 
i 
f 

j 

i 
I • 



Pan .... .., 

Voladla 0'1_ 
n7!JC -4 u.".. 
B== 
EIIlJlbomc>a 
Tolu ... 
Xylmu (TOrAL) 

Mdlyl Ten BlIlYl EIhu 
Ntpb'h,l ... 

Ellra<:tabla 0rp1Ills 

GE~""ERAL ENG~""EERL.~G LABORATORIES 

CERTIFICATE OF ANALYSIS 

Sl.IpOt'ifOr o! Slll;> iulldi:l& .i:. C •• wt:nicll 
SUPSHIP-Pommcud:: Dcse'hm=c Ea.. 
1899~H.boGDA .... 
No Cl;arl".".. Scud! C"",llna 294Q5.210S 
Mr. BruHim 
SUPSHlP-PC!UlD01nh ~ 

~DoIr:: July 11,1996 

s"""," 10 : SI'OR70099-2 
: 9607181.Ql 
:GrOlllldH2O 
:07/10,96 

WID 
Mum 
O .... Collecu:d 
Ow Rtc.iv .. 
PriDIi<y 

Co/l="" 

QuallIIar Ruotlt 

U 0.00 
U 250 
U 0.00 
u m 
U 0.00 
J 4000 

: 07/l0t96 
:Rauml. 
: Client 

Di. BY tliUt= "'"' 

!OO) uS/1 
SOO) 1Ir/l 
'00) IIr/l 
5000 IIr/l 
500) ulll 
5!lOO ulll 

P-aa 10E4 

!'IF ... .1Ialyn Oat. Tlmo &l1:li M 

::m RMB 07117/96 144:1 mIl 1 
2500 
2.."tlO 
~ 

~ 

2500 

p~ Yo .... ", Hydi ""'" botu. 16 uans 
Ac-n-r+rtene U 
~yl= U 
~ U 
B<.uo(.~ U 
B-a:.lpyrmo U 
B<IIZC(O:C-- U 
BCIIZIl(Jbi)pcyloaa U 
Bea:Q(k)o-..a- U 
Cbr)1CM U 
DIbcIza(Lhl~ U 
~ U 
Fluw_ U 
lndmo(l.2kdJp}ms U 
N~ U 
~ U 
l')t.. U 

0.00 
0.00 
~'"' w.~ 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0..00 

nulO 
11100 
lHOO 
11100 
11100 
11100 
11100 
11100 
11100 
11100 
11100 
11100 
11100 
11100 
11100 
11100 

mtJ) 

222llO 
mtJ) 

222llO 
%2200 
.moo 
.moo 
.moo 
222.CO 
.moo 
222.CO 
2.22CO 
222.CO 
%2200 
moo 
moo 

IIr/l 1000 BDO 07/15196 2213 I720S :l. 
~ 1000 
al/1 1000 
ur/l 1000 
".Jl 1000 
".Jl 1000 
u.4 1000 
"Ill 1000 

"Ifl 1000 
U¢ 1000 
IIr/l 1000 

IIr/l 1000 
IIr/l iWO 
11111 1000 

"Ill 1000 

"Ill 1000 

~ 



GE~cRALENGrnEER1NGLABORATORffiS 

CERTIFICATE OF ANALYSIS 

Sgp<r"ilcr ci Ship BDildiI>I ok c-_ 
SI.l?SIlIP.PQlUlllO.u, Do",hm",'..£ay. 

1899 North Ho\aoo A .... 
Nonb Clici .. -. s-a CJIf1l!iM ~-l10' 
Mr. Bill Hiers 
SUPSIlIP.?t:I!tJI'IWIJlh ~ 

Repom 0.", lwyI8.199& 

Sompla II) 

QuaJJtlar R..wl DL IlL UIIIII 

1' ... 2.f4 

The {oUcnrlllt prop praead .. ",. .. ere ptJ fuc iDEd, 

C.t;MS B ... ciNcunl CoI!lpOUl1do TNl' G7{lS{;/6 0930 8120S 3 

~ • rauk. tho delOeticn limits lR .w.1IIOCi. 

SIIr11l!;'" It ....... .,. 

Z-1'IIIcm>Olf>!-y1 
N"""'~ 
1'" TtfPheolyl-dl. 
B""""D.~_ 
Dibvma~et.~ 

Toluoo>e-<ll 
J!rouI>ibmo-..,. 
Dibromona.an.a,w,.,. 
Tolo_-<II 
JIsomDIl_ 
0,1>I=tl .. ",",,,_ 
Tnl!lm'd. 

/II • M.ulla 

/Ill 
/112 
M3 

Test J'c<maI'" ~1Ilt LImlII 

WiIO O.DO" (43.0-108.) 
:.1:610 O.DO" (3'-D • 111.) 
M610 0.00" (33.0 • 12S.1 
lITl1:X-a26() ".& (80.0 • 128.) 
BTEX-8260 ~ (61.1.\3$.) 
BTEX-i260 96.0 (76.1 • 12:%.) 
Mnlf.8260 13.6 (ao.O· 128,) 
MIll!! 8260 I'U (67.7 - 13$.) 
MllIE~ 96.0 (75.1- 121.) 
!'IAl·IliSO au (10.0. 128.) 
l'IAl41iSO I'U (61.7 -13$.) 
l'lAl-'2iSO 94..0 (76.1 -121.) 

MfIIIOIl-l)_ tp<lua 

EPAS260 
EPA 8270 
El'A3110 

POBox J()'T12' =1 .. ., .. SC 29*17. (803) SS6-3171' F"" ~SO!) 166.117! 
ft-.. ,; ,....,.f\"\I .... ~('~~r. 

• 

i 
i 
I 
; . 
! 
i 

I 
I 
i • 



cc: NPWCOOI96 

N-.: 

GE)''ERAL E~GINEER1NG LABORATORIES 

CERTIFICATE OF A .. 'iALYSIS 

s..".m.ar of Ship iluildb& &; Caavcnim 
S\Jl'SRll'~ Onoctnnm<'EuY. 
1899 Nonh Hobson Aye. 
Nct1h OwI .. lDI\o S",,'" Ca'clic& 2~·2106 
Mr. Bill Him 
StJPSHIP.Portmxxub DM,-tm«n' 

Roport Due: July 18, 1996 

SampkID 

The qu4lifim in thiI """'" In def"mod IS follow" 
J i,djc" .. pc...".. of calyta at. ~ leu Ih.m lherepartin, limit (JIL) JInd """,,,,!han III. deteetionUmi, (IlL). 
U iJ\dic;w;s that lb. analyta ..... DO' dc<.<1Od ... =-trAtiOn ~ tIma. the dct=!an IfmI" 
• iDdicaLe Uw IL quality C011gcl uwJyt& Jwtncry is C/\IJ..I;lQc ttl speciliad. ~ critzriL 

A/...41040 
CA-20S9 
DB. SCOlZ 

ME-SCOll 
NC-Zl3 
RI ·135 
'IN. 029:34 
VA-OOl51 
WI· 999811790 

AZ-A2m14 
cr -PH.ol69 
F!. • Ei7B6i!l1294 
!w!S ·10120 
NY ·11.501 
SC ·10120 
l1I' - 1!-2:51 
WA-C2:Z3 

AL-.1Q50 
CA. .I·1023l2llS6 
PL - E87472/B14S8 
NY·u.:sm 
SC-l0sn 
l1I' -1i-n7 
WA-OZJ 
PA·6&.4&S 

AZ·AZII314 
CT-PH-017S 
MS-29411 
RI-138 
Uf .Q293.4 

VA·OOUI 
)011.79002 
WV .']35 

PO Sal J0712' Ctarltlton. SC 294 17' (803) 556-8171. F~ flOJl '~6-1 ,,8 
.. !) ~(~.J ","" ft'I.~-d r"!'--t 

Pap J of4 

I'\L'I \I""'UI 1"\,'., ",.,n 1't'.C(\ ,,'\JJ'ln' 't_ 'I'Tnn 



GE~ERAL ENG~EERL~G LABORATORIES 
M:-:tint: (odu.\:·" 't(t:(iS II fth (I luinn jar IO,."n,.rr;w. 

CERTIFlCATE OF ANALYSIS 
-----,----------------~==~~~~~~~=--------------------

Consa:t: 
Projec, i)esaipcou: 

01: IIo'PWCOOI96 

GEL Laboratory C<rt:lIItAn-

SupotTisat .C Ship lluil<El\& &: ecnYetliClll 
SUPSHIP-l'orDmouth De"e ..... ",' l!av. 
1899 NcmI1l1ot:.cc An .. 
Ncrm CIuUs_ Sollll\ C.orcliIIa 29«)5·2106 
Mt.lIilllfi= 
STJPSHIP·P""""",1llh De rachmlalt 

ltepc" Dau: luly 11.1996 

EPI Laborlto/'y CertllleatJoas 

Thla d.ua n:pon h .. _ prcpm<! ""'~....o 
in"""-""';1I1 Gcru:ntI ~_,~", 

,CIIIldI:nt ~ ~. PI=- direcl 
"'Y'I"",ticru ., your ~oa;M ...... et.1C=n Bl.Ueou:y 11 (8m) ~69-7386. 

PO 80" 30712' Charle,., ... SC :~17. (S03) 5~6·8J71· Fu (801) 766.1178 o "'~I"'" ·':"~('k.; !,,'!,1" 

II. t\" • , 

. Pap 40£4 



GEYERAL ENGINEE~G LABORATORIES 
,\.{C'etirrg wduy l" J!udJ ,dr(, CI \"!Jinn jorromorr"w. 

CERTrrICATE OF ANALYSIS 

V.laIU.OrpAlCl 
K!'EX.4_ 
B_ 
Emylbenzmc 
Te""",", 
Xyl..,.,. (1'01' AL) 

Erttuu.bIo OrJDloo 

s~ of Sblp BUildlD& .t CQI!vC'SiIm 
SUPSHIP·~ f\etoc=-,·E'm. 
1899 NonA Hoblcu An. 
Ncnh Cborlca_ Scud! Ccoliu& 294l)5.%106 
~BilIHion 
SUP5HIP·l'o<umouIh n,,, ... bm." 

5ampieID 
1AID 
MIQix 
n ... colloatd 
O ... koL~od 
Pri<>rity 
eon.--

Q ... 1lIIu RIIRlJI 

u 

u 
u 

O.DO 
516 

0.00 
0.00 
11:30 

Roport 0..: lu1y 18. 1996 

: SPOIlTOO99-3 
: 9601181-03 
:Seil 
: 07/10196 
: 07/10196 
: Rou"" 
: en.... 

DL 

60.0 
60.0 
60.0 
60.0 
8OJ) 

PoIytrMc'-' ,v_it: HydrOCGl'll<>v. 16 izonu 
~ I l3.50 
~lIw U 0.00 
~ U 0.00 
Ba=( .)mlincoao 
JllIIZD(a)py7ella 
BtII%a(b~ 

B~1c. 
B-=<k)!hJoromhel)e 
Oryoone 
Oibcnzo(~ 
fl~ 

FhIarea 
~l~d)py,_~ 
N'i'bd..1_ 

~ 
~ 

u 
U 
U 
U 
U 
U 
U 
U 
tT 
U 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
3610 
0.00 

n. rollcnoiDl pnp pr<>coollU'H WW10 pocl'ollDiilL 
GCMs BllliNoucral ~ 

970 
970 
970 
970 
970 
970 
970 
970 
970 
970 
970 
970 
970 
970 
970 
970 

120 u&lkl 
120 u&/k& 
120 "11'1 
120 u&Jk& 
160 G&IkI 

1910 II1II<& 
19*1 IIIIk& 
1!/040 ...,q 
l!/o4O ., 

19*1 ~ 
19*1 UIIka 
19*1 "IfkI 
1940 "!Il<& 
1940 ulllq 
1940 ..,q 
19<10 ul/t& 
1M) ..,q 
1~ "8Ik& 
1!/040 ~ 
l!/o4O uIlq 
1940 ~ 

p .... Lot3 

DV ADaIyot DaD. Tim. B_II M 

611. lAC 07(l6{96 1610 !m7. 1 
60. 
60. 
60. 
8IL lAC 07(11/96 IllS rnsz 1 

1.0 BOO 07/16/96 '2:tJ.7 87316 2. 
1.0 
1.0 
1.0 
l.ii 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

1'NF 07116196 1SOO m16 3 L "\ 



CODlIa: 
Pn>j_ 0. ::ripWD;; 

GENERALENGlliEERlNGLABORATORffiS 
.t1t!tfin!; (('day'" 'tcedl •• 'irll" I'Biou/or tomorrrHl". 

CERTITICATE OF A."fALYSIS 

S~""'ofShipI!Uildin&.t.Can .. r""" 
StiPSlIll'·i'c<umowll ~..,..£zry. 
1899 North Hobson AYL 

NOfIhChcic,,_ Sc.nhC...,linal94OS.:106 
Mr.l!lll Him 
SUPSlIll'·Po"""".dt o.lodlm"" 

: SPOll:t1lO99-3 

Pap 2of) 

DL R.L Unlll DF An~ Dati Tu... SaId. M 

Cammal'" 
,. cIiluticn ""U ratuirod {of VelUile Oqartiu do. 10 alii", ""~_ 
n t!ltte' OOntpOw:aQa.. 

( 
• I'laoa>biphoayt 

N1uol>cww-<C5 
po.T~1-dl4 
lIromoa-ot.m.n.e 
oo-no~ 
,. oJueno..c!& 
II_CUOOobea ...... 
Dtb:ctnon\)CI'CD'Cldsm
ToI......a 

141 
loll 
loI3 

Nocu: 

Tat 

M610 
MalO 
MilO 
1I1"EX~ 
1I1"EX~:W 

BTl!X~ 
N"Al'-nw 
N"Al'-'260 
NAl'~6Q 

n. 'l"oli&n in 1Ilia _ .... cIo&o<i u fcllsnoo; 

l'otaDt .. 

7'-'-
7110 
71.4 
m. 
97.6 
9l.4 
131. 
91.6 
9l.4 

l!l'A1l6O 
UAIZm 
EPA3S50 

~D"L_ 

(30.0 ·11.5.) 
CZ3.o ·12.0.' 
(37.) ·123.) 
(!9.7- m.l 
(74.D.12&.) 
(33..4. 163.) 
(S9.1. 159.) 
(74.0. 12&.) 
($3.4·163.) 

Iindica,<, _ "lmoly<a " .. ~lesa dwllha~ Iimit<n.) I11III.-- Jb.m Ibo ... "";'" llmI1 (01.). 
U indico&a dIa1 U. ~ ..... _deale .. It&~ ~cIIIIl tb.t dow_limit. 
'1Ddicus tlIol& quali:y amlml mol,... _.,." 0Ul:IilIt cf ~ """P-~ 

P08~3071:' Cb&riCSlOn.SC~417. (300lS!HI71' ~(803)166-lm 
'0 PI-t""t'III.~ ~!,"'''f!'.l :"4"t't. 

!»);Il!3JtW)~3 '~:m ££:60 (llIdl96 .61- '111 

, 

I 
i 
I 
! 

i 
i 
! 
} 
z 
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GENERAL ENGINEERING LABORATORIES 

CERTIFICATE OF ANALYSIS 

SUpor<i.Por of Ship lluildin, A; C_~ 
SUPSHIP-I'osun>:>mh Do ... "",.,·-&:.. 
1899 tlmIl HDl:ooa AYe. 
Nonh CIuzI ...... Soolh c.rnma~..zlC6 
Mr. B!lI HiI:rs 
SUPSHIP-PortS1'l'\t:J11l. o.cnc"mCl' 

Report PIle lub' 18. 15196 

AJ..41040 AZ'~14 

CA·2089 CT • PH-0169 
DlI· se012 FL· E811~6/11'TllJ4 
~ . seen M.S • 101m 
.t.olC - 233 NY - ]1501 
lU ·13' se. 10120 
TN - 02934 \IT. Ji.lSl 
VA·D01Sl WA.cm 
WI· 9998!m90 

ina dw. roponlur bem I',"pa:ed oM~_ 
ill o:xard.ncawish o....w~~ 

.-~ proc<durcI. PJeue dlt<x:t 

: SPORTOO99·3 

AL·41OS0 
CA • 1·102312056 
FL. E&1472M7~8 
NY • USC! 
se·10582 
trr. Ji.2Z7 
WA. r:;z, 
PA. 611-135 

.at ~ ., your Project M.".,u. ~ BlUoaoy at (803) 769·73115.. 

AZ..AZOS14 
cr· PH-017S 
MS ·29417 
lU·lJ$ 
'IN .(]2934 

v.a.. ~OOUt 
N1.79OQl 
WV·23' 

• 

PO 80. ~0711. Clutt ....... SC :9417. (803) $56-$171· p"" {803l 756·1171 .. "'J 1'"" •• ".nf.k\ ..... ·..1 '\..rer 

"- --- ......... "1 ... , 
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GE:-.IERAL ENGINEERING LABORATORIES 
,Weenng rud,n"s nerds wirh a nSlOn jor tomorrow. 

CERTIFICATE OF ANALYSIS 

Clicm: Suporvisor of Ship Building k Conversion 
SUPSHIP·Ponsmouth Detacbmcnt·Env. 
1899 North Hobson Ave_ 
Nanh CharlcslOn. South CaroIins 29405-2106 

Contact! Mr. Bill Hi.,. 
Project Desctiplion: SUPSHIP·Portsmoulh Deracbmt:nt 

cc: NPWCOO196 

SampieID 
LabID 
Mattix 
D~ Collectod 
Dale Rec<:ived 
Prioricy 
Col!eclcr 

Report D= July 29. 1996 

: SPORTOI 01-1 
: 9601396-<)1 
: Soil 
: fJI/Z2I96 
: fJI/Z2I96 
: Routine 
: CliCD1 

Page 100, 

~~ __ ._~_r ________ Q_u_~ ___ .r _____ R_~ ___ t ______________ D_L _______ RL_· __ ·_Uru_·_B _____ D_F __ ~_--_'_Y~_t_D_~ ___ T_t_~_e_B_~_._h_._M __ __ 

"'--III. Organics 
"EX·4 iloru 
=one U 0.00 1.00 2.00 uglkg 1.0 IGS 07 {I3/96 2328 87670 1 

Ethylbenzene U 0.00 1.00 2.00 uglkg 1.0 
Toluene U 0.00 1.00 2.00 ugi1<g 1.0 
X yl-. (TOTAL) U 0.00 1.00 4.00 ugi1<g 1.0 
Naphthalene U 0.00 1.00 2.00 uglkg 1.0 

Extractable Organics 
P olyruu;~ar ArOf1li1Iic HytirtXarbons - 16 items 
Accnaphlhene U 0.00 165 330 ugi1<g 1.0 BOG 07(24/96 230S 87660 2 
Ac<:naphlhylene U 0.00 165 330 uglkg 1.0 
~ U 0.00 165 330 ugi1<g 1.0 
Benzo(a)anthra<eno 343 165 330 ugi1<g i.il 
BCI2D(a)pyn:ne J :22S 165 330 ugi1<g 1.0 
Benzo(b )OllOrlllIhme 413 165 330 ug/kg 1.0 
Benzo(gbi)pe:rylene U 0.00 165 330 ugJkc 1.0 
Benzo(k)OllOrIIlIhme U 0.00 165 330 uglkg 1.0 
Cbrysenc I 294 165 330 uglkg 1.0 

, Dibem.o(a..h)aruhncene U 0.00 165 330 ugi1<g 1.0 
F1uoranthene 1030 165 330 uglkg 1.0 

165 330 ug/kg 1.0 Auoreae .. 0.00 v 

Indetto( 1.2.:3 -c.d)pyn:oe U 0.00 165 330 ugi1<g 1.0 
NaphIhaIeno U 0.00 165 330 uglkg 1.0 
Pbenm_ 363 165 330 uglkg 1.0 

CPyrate 617 165 330 ugi1<g 1.0 

,e !oUowing prep procedures .. ere performed: 
UOMS BaseJNeuni CotnpOU>lds TSD 01 {I3/96 1530 87660 3 

P () Rn" 30112, Charleston. SC 29417· (803l 556-8171 • Fax (803l 766-1178 .9607396-<>1" 



GENERAL ENGINEERING LABORATORIES 
.\;feeling coday's Iteeds u:ie/r a \.'isJOIl for romorrOn', 

CERTIFICATE OF ANALYSIS 

cc; NP'W'COO196 

Clicu: Supervisor of Ship Building &. Convcrsiau 
SUPSHIP·Ponsmoutb Dew:!tm<:m-Etlv. 
1899 North Hobson Ave.. 

North Charleston. South Carolina 2940S·2106 
Mr.BillHi= 
SUPSHIP·Ponsmoutb Dew:1:lmcu 

Repott D.." July 29, 1996 

SamplolD : SPORTOI07·1 

Surrogate Recovery Test Percenr% Acceptable UmiIS 

2.Auorobiphcnyl 
NiIrobcnzonc-<lS 
p-T<%]llu:nyl-d14 
Bromofluorobetu:ene 
DtDromofluoromctlune 
T 01ucru:-<18 
Bromofluombenune 

'nom"fluaromotlune 
• ueoo-d8 

M=Method 

Ml 
M2 
M3 

Nora: 

M610 
M610 

M610 
BTEX-.!l260 
BTEX-.!l260 
BTEX-8260 
NAP-8260 
NAP-.!l260 
NAP-.!l260 

The qualifi= in rhi5 report are defined as follows: 

91-9 
85.1 
75':; 

123. 

129. 
123. 
116. 
129 • 

Method·Description 

EPA 8260 
EPA 8270 
EPA3SS0 

(30.0. US.) 
(23.0 • 120.) 
(37.3 • 128.) 
(59.7. 159.) 
(74.0. 128.) 
(53.4 • 163.) 
(59.7.159.) 
(74.0. 128.} 
(53.4. 163.) 

NO indicates tlw the arW)'IC was DOt cIe=~ &1 & ~ _ than tho detl:Ctiou IimiL 

J ind;CII" presence of mal)'IC at a COtlC<:ntn.l:io 1 ... Ibm the reponing limit (RL) and _ than tho detection llmit (DL). 
U indi= tlw the mal)'IC was not deU>Ctod at a concenttation _Ibm !he dc=tiOll IimiL 
• indicates tlw. quality con",,1 anal)'IC recovery i> oUlSido of specified a<:eepDl%lCe crilCi&. 

GEL Laborator)' Cer1lllcadoas 

AL.41040 

CA· 2D89 
AZ·AZOS14 

cr·PH..o169 

EPI Laboratory C.rtltlcationa 

AL·41OS0 
CA.I·ID23/2056 

AZ·AZOS14 
cr· PH..o17S 

POBox 30712· Charleston. SC 29417· (803) 556-8171 • Fax (8031766-1178 

Page 20f3 
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GENERAL ENGINEERING LABORATORIES 

Contact: 

Meering rodar's IZ,eds with a ~'isimt lor romorrOH". 

CERTIFICATE OF ANALYSIS 

Supervisor of Ship BuiJdlog &; Convc:rsioo 
SUPSHIP-POrtslDou!h Oetaclun=-Env_ 
1899 North Hobson Ave. • 
North Charleston. Soulll Carow 29405-2106 

Mr. Bill !lien 
Project Description: SUPSHIP-Ponsmoulll Detachm<:nt 

=NPWCOOI96 Repon Due: July 29.1996 

Sompie ID 

GEL UboDtory C.r11l1catioDS 

DE-SCOI2 
ME -SCOI2 
NC - 233 
RI- 135 
TN -02934 

~OO151 

"- 99887790 

FL - E8715M17294 
MS -10120 
NY ·11501 
SC -10120 

WA-CZIJ 

data report !!.as been pteparcd and ,cviowed 

in accordance with Genenl Engineering I..bc.roIories 
staDdard operating procedures. PIc&se direct 

: SPORTOI07-1 

EPI Laboratory Certifications 

FL - E87472J87458 
NY-11S02 
SC -10582 
UT- E-221 
WA·C225 
PA·68-48S 

any ~tions to your Project Manager. JCucn BLo.k=ey at (803) 769-73 86_ 

MS -29417 
RI·138 
TN -02934 
VA-OOtll 
NJ -79002 
V;-v -235 

PO 8013071:' Charles[on. SC 19417· (803) 556-8171· Fax (803) 766-1178 

Page 30f3 



GENERAL E:-.lGL'IEERlNG LABORATORIES 
}"feetil1g ruden":) needs .. "ilh a dsiol1/0r tnmnrrnw 

CERTIFICATE OF ANALYSIS 

Cliene Supervisor of Ship Building & Convenian 

SUPSHIP·PortSmoutll Detaehment·Env. 
1899 North Hobson Ave. 

ContaCt! 

North Clatleston. Soutll Corolin. 29405·2106 

Mr. B ill Hie!> 
Project Description: SUPSHIP·PortSmoutll Det>chment 

cc: NPWCOO!96 

Parameter 

Volatile 0'1:anics 
!X.4 itcns 

=ne 
Elhylbenzenc 
Toluene 

Xylenes (TOT ALl 
Naphthalene 

Extractable Organics 

Sample ID 
WID 
Matrix 
Date Collected 
Date Received 
Priority 
Collector 

Qualifier Result 

U 
U 
U 
U 
U 

0.00 
0.00 
0.00 
0.00 
0.00 

Polynuclear ArOma/i.e Hydrocarbons .. 16 ilotU 

Acenapht11ene U 0.00 
Acenaphthytene U 0.00 
AnIhr.1ccne U C.CO-
Bcnzo(a)anchracene U 0.00 
Benzo(a)pyrene U 0.00 
Benm\bll1uoranthenc 1 234 
Benm(ghilperylcnc U 0.00 
Benzo(1<ll1uoranthcne U 0.00 
Chrysenc U 0.00 
Dibenzo(aJllanthracenc U 0.00 
F1uoraothenc 1 270 
Auorene U 0.00 
{ndeno( 1.2:l-<:.dlpyrene U 0.00 
Naphlhalene U 0.00 
Phenanthrene U 0.00 
Py=c J 174 

, COUOwiDC prop proctdures .. e ... performed: 
"ClMS BaselNeutra! Compounds 

Report Date: July 29, 1996 

: SPOR11l107·2 
: 9607396-m 
: Soil 
: 0712'2J96 
: 0712'2J96 
: Routine 
: Client 

DL 

1.00 
l.00 
1.00 
1.00 
1.00 

165 
165 
!6~ 

{65 

165 
165 
165 
165 
165 
165 
165 

165 
165 
165 
165 

RL Units 

2.00 uglk~ 

2.00 ugtleg 
2.00 ugtleg 
4.00 uglkg 
2.00 ugtleg 

330 uglkg 
330 uglkg 
330 uglkg 
330 uglkg 
330 uglk, 
330 uglkg 
330 uglkg 
330 uglkg 
330 uglkg 
330 uglkg 

330 uglkg 
'1:-:n u;lkg JJV 

330 uglkg 
:nO uglkg 
330 uglkg 

330 uglleg 

Pogc 10f3 

OF Analyst Date TIme Balcll M 

l.0 IGS 07124196 0003 876;0 1 

l.0 
l.0 
l.0 
l.0 

1.0 BOG 07124196 2337 87660 2 
1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 
!.!) 

1.0 
1.0 
1.0 
1.0 

TSD 071Z3196 15:;0 87660 3 

J 
IIIW~lllmmnll mumlmm~ 

POBox 30712' Charleston. SC 29417· (803) 556-8171· Fax (803) 766-1178 09607396-m0 



GE~ERAL ENGL.'1EERING LABORATORIES 

Clienc 

Contact; 
Project Desaip[ion: 

cc: NPWCOOl96 

CERTIFICATE OF ANALYSIS 

Supervisor of Ship Building & Conversion 
SUPSHIP·Porumouth Detachment·Env. 
1899 North Hobson Ave. 
North Charleston. South Drolin. 29405·2106 

Mr. Bill Hiers 
SUPSH[p·Porumouth Detachmen. 

Report D.[t: July 29. 1996 

Sample ID : SPORTOI07·2 

Surrog:lte Recovery 

:·Auoroblphenyt 

:-litrobenzene-<iS 
p·TerpnenyI-dI4 
Bromo[luorobenzene 
Dibromorluoromelhane 

,Juene.-d8 
~ mo,1uorobenzene 

. 'romorluorometnane 
.uene-d8 

:.t s Method 

MI 
M2 
M3 

Notes: 

Test 

M610 
M610 
M610 
BTEX·8260 
BTl:...'(·8z60 
BTEX·8260 
NAP·8260 
NAP·8260 
NAP·8260 

The qualifiers in this report are defined as follows: 

Pe:rcent'ro 

77.1 
66.7 

66.9 
Ill. 
iOi. 
114. 

Ill. 
101. 
114. 

Method-DescriptioD 

EPA 8260 
EPA 8270 
EPA 3550 

A""epuble Limits 

(30.0· liS.) 
(23.0· 120.) 

(37.3 • 128.1 
(59.7·159.) 

(53.4 - 163.1 
(59.7 - 159.) 
(74.0 - 128.) 
(53.4 - 163.) 

NO indh::lte:s that the analyte was not deteCted ar a concentration gre:t[et tha.a. the detection limit. 
J indicates presence or analyte :1l a concentration less than the ",porting limit (RL) and greater than the detection limi[ (DL). 
U indicateS that the analyte was not detected at a concentration greater thaD the detection limit. 

• incticar.es that a qUality canuel analyte rc:covery is outside of specfied acceptance criteria.. 

GEL Labora[ory Certifications 

AL·41Q40 

CA ·2089 

c 
AZ-AZD514 
CT ·PH-0169 

EPI Laboratory CertifiCltioDS 

AL-410S0 

CA - 1-1023/2056. 
AZ- AZOSI4 
CT· PH-OI7S 

.n~~"'r ....... _ p n RD. 3{)712- Charleston. SC 29417 - (&03)556-8171- Fax (803) 766-1178 
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GE;'IIERAL ENGL.~EERL"l"G LABORATORIES 

Oienc 

ContaCt: 

CERTIFICATE OF ANALYSIS 

Supervisor of Ship Building &; Convezsion 

SUPSHlP·Porumoutb DeClChment·Env. 

1899 North Hobson Ave. 

North O.arleston. South Clrolina 29405·2106 

Mr. Bill Hiers 
Project Descnpuon: SUPSHlP·Porumoutb DelaChment 

cc: NPWCOO196 Report Dale; July 29. 1996 

Sample ID 

GEL ubontory Certifictions 

DE· SCOl2 

ME· SC012 

:-'C - 233 
PJ ~ IJS 
17'1 -02934 
VA·00151 
WI - 999887790 

FL· E37 I 56187294 

MS· 10120 
NY ·11501 
SC - Iot20 
lIT· E·251 

WA·C'..zJ 

lata rt:port h.as been prepared and reviewed. 
Ul accordance wah Gc:neral Enginee:nng Laboratories 
standard opernung procedures. ptease direct 

: SPORT1J101·2 

EPI La bontDry Certifications 

FL • E87472187 458 

NY. 11502 

SC·10582 

lIT· E·127 
WA·~ 

PA·68-"85 

any questions to your ProJea Manager. Karen Blakeney:lt (803) i69-7386. 

MS. 29417 

RI· 138 
17'1·02934 

VA·oolll 
Nl· 79002 
WV-23S 

on Rn< l0712. Charles[on. SC 19417 - (803) 556-8171- Fax <S03) 766-1178 

Page 30(3 



GENERAL E~GINEERL~G LA.BORATORIES ... . ~ 
V 

?~ fo R \ 'i-~. 

:-co NPWCOO196 

Jfeellng rodaY'J Ilet!ds with a visiou lor (OinorrmL 

CERTIFICATE OF ANALYSIS 

Superiisor of SIUp Building &. Conveman 
SUPSlllP·Pommolllh Detach:mt:ru-Env. 
1899 North Hobson Ave. 
North Charleston. South C ... olina. 29405-2106 
Mr. Bill Hias 
SUPSlllP-Porumoum Detacbmem 

SampleID 
LabID 
Malrix 
Dale Collcc...a 
Dale R""';ved 
Priority 
Collector 

R<:pCrt D",,: July 29. 1996 

: SPORTOI07-3 
: 9607396-a3 
: SoU 
: 07{]21}6 
: 07{]21}6 
: Routine 
:Cli= 

Page J of3 

~._ .• _u_r ________ ~Q~"_'I_ln_.r _____ R_~ __ t _______________ D_L _______ RL ____ U_~_a _____ D_F __ AruU __ ~y_.'_D_~ ____ T_Un_e __ B_~ ___ ~ __ __ 

,Orgauics 
-.. -.4.4 iu.ms 

Jl= 
Ethylbonunoo 

u 0.00 
40.5 

Toluene 37.2 
Xylenes (TOTAL) 324 
N~ruruwme 3~ 

Enractable Organi<:s 
Pol,ruu:iear AroIMJic HydJ'ocarbonl -16 iums 
A=upluhene U 0.00 
Acenapluhyicne U 0.00 
Anlhru:ene U 0.00 
Bem.o(&~ U 0.00 
Bem.o(&)pyn:De U 0.00 
Beozo(b)fIuonnxheDe U 0.00 
Bem.o(ghi)pc:rylenc U 0.00 
Bc:n:.c(k)fIuonnxheDe U 0.00 
Quysene U 0.00 
Dib=D( a.h)antbraoene U 0.00 
Fluoronlh<:zlc U 0.00 
Fl_ U 0.00 
llldcno(l.2.3~d)pyr=: U 0.00 
Naphthalene U 0.00 
Phcnoruhr=e U 0.00 

. Pyr- U 0.00 

'h. rollowing prep proceduns .. ere performed: 
GOMS BoseINewnl CotnpOUlldS 

10.0 20.0 
10.0 20.0 
10.0 20.0 
10.0 20.0 
10.0 20.0 

166 332 
166 332 
166 332 
166 3'~ ~. 

166 332 
166 332 
166 332 
166 332 
166 332 
166 332 
166 332 
166 332 
166 332 
166 332 
166 332 
166 332 

u&/kg 10. JGS 07124/96 0038 87670 1 
1l&fkg 10. 
ug/kg 10. 
ug/kg 10. 
ug/kg 10. 

ugIkg 1.0 BOO 07/25/96 0010 87660 2 
ugIkg 1.0 
u&/kg 1.0 
ug.>kg 1.0 
u&/kg 1.0 
ugIkg 1.0 
ug/I::g 1.0 
ug/I::g 1.0 
ug.oq 1.0 
ug/I::g 1.0 

U£Ik& 1.0 
ug.oq 1.0 
ug.q 1.0 
ug/kg 1.0 
ug/I::g 1.0 
ugikg 1.0 

TSO 07a:J/96 1530 87660 3 

- ~--I·<rOn. SC ~9417' (803) 556-8171' Fax (S03) 766-1178 "9607396.03. 
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Clicm: 

CO!ll.lCt: 
Project Des<:ription: 

oc: NPWCOO196 

GENERAL ENGlN'EERING LABORATORIES 
.¥feeling IOday·.f llettl5 wilh a l'lSivn fOr lOmorrrm.'. 

CERTIFICATE OF A;'IIALYSIS 

Supc:rvisor of Ship Building &: CODversion 
SUPSHIP-POl'lSialOwb. DecachmM'J·Env. 
1899 North Hoboon AVe. 

Nonh CharJesum. Soulll CMolin& 29405-2106 

Mt.BilI Hi"" 
SUPSHlP-Porumoum Dc:racbmcm 

R"P"nO= My29.1996 

SomplclD : SPORTOI07·3 

Page 2of3 

Paramerer Q....un.r R=>lt DL RL Vnlls OF Analyst Date Tllne Batch M 

Conuneats: 
A dilution was required for Volatile Organics ch1e to .. high conctlltration 
of hydrocarbons. As a J'e$u!r.. the deLeCtiOfi liinitS a.~ elevated. 

rrogate Reconry Test Pm:ent'li> 

~-Fl=biphl:nyl M610 92$ 
Nitrobenz<::le-<lS M610 83.1 
1>-T etphenyl-d14 M610 67.0 
Bromofluorobcnu:nc BTEX-8260 123. 
Dibn>moiJuaromelbone BTEX-8260 11:S. 
Tolu.one-dS BTEX..!!260 124. 
Bromoiluorobenz.ene NAP..!!:2W 123. 
DibromoiJuaromclbone NAP-8Z60 11S. 
TolU!:ne-d8 NAP-8260 124. 

M .. Method Method.Descriptioa 

Ml EPAS260 
M2 EPA8Z70 
M3 EPA3S50 

Notes: 

The qualifiers in this report are ~ as follo ..... : 

Acceptable Um.i1S 

(30.0· 115.) 
(23.0 - 120.) 
(37~ - 128.) 
(S9.7 - 159.) 
(74.0 - 128.) 
(53.4.163.) 

(59.7 - 159.) 
(74.0 - 128.) 
(53.4 - 163.) 

NO indicateo that the llla1yte w&s not deuc:ted at • ~ greater than the cle""tian limit. 
I indi=cs pr= of malyte at • =craticn less than the rr:poning limit (RL) snd greou:r Ihm the del<Ction limit (DL). 
U illdicates tha.t the maIyte wu DOt detected at. ~ greaIe:t' thm. the cletectioa limit. 
• indicat •• tha.t • qualliy CQIIUt)l analyte recovorr is oulSide of speci.lied 1CCcp"""" tlitciL. 

GEL Labonuory CertUlc::aUoas 

---.. - r..· .... _.ton. SC :9417· (803) 556-8111' Fa.< (803) 766-t 178 

v 
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GE;'{ERAL E:"l'GINEERING LABORATORIES 

Contact: 

Jfeetl1/~ roduy"s needs \l'lI" it l'(SI01l tnr [(}lJIorrnll', 

CERTIFICATE OF ANALYSIS 

Supervisor of Ship Building & Convernon 
SUPSHIP-Porumomh DerBcbm,."r·Env. 

1899 Nonh Hobson Ave. 
Nonh CharleslOn. South Carolin.o 29405-2106 
Mr. Bill Hiers 

Projec:. Description: SUPSHIP·Portsmouth Oc"",hmcn1 

ce: NPWCOO196 Report Date: July 29. 1996 

Samplero 

GEL Labont.ory CertillcatioDS 

AL-41040 
CA-2089 
DE-SCOI2 
ME .$COI2 
NC -233 

#135 
~~_ 02934 

--00151 
·999887790 

AZ- AZOS14 
CT - PH-OI69 
FL - E87156/87294 
MS -10120 
NY -11501 
SC - 10120 
ur -E-251 
WA-CZZJ 

This d.a.t.a report has been prepared and reviewed 
in """'rdance with Gc:nenl Engineering L.aboraIari .. 

sundard opcra.ting prOC<Odures. Please direct 

: SPORTOI07-3 

EPI Laboratory Certifications 

AL-41OS0 
CA - 1-1023(2056 
FL - E87472/87458 
NY-IlS02 
SC -10582 
ur -E-2:27 
WA -C2:2S 
PA- 68-485 

all)' questions to your Projec:, Manager. K.vcn BlW=y iU (803) 769-7386. 

AZ-AZ0514 
CT ·PH-0175 
MS -29417 

RI - 138 
TN ~02934 
VA-0011l 
NJ -79002 
WV-235 

-9607396-03· POBox 30712' Charleston. SC :9417· (803) 556-8171· Fax (803) 766-1178 

Page 300 



GENERAL ENGL'IEERING LABOR..-UORIES 

CERTIFICATE OF ANALYSIS 

Supervisor of SIUp Building .It Conversian 
SUPSHIP·Ponsmouth Deracbrnenr·Env. 
1899 Nonh Hobson Ave. 

Contact: 
Nonh Ch.arJ .. um. South Carolina 29405-2106 
Mr. Bill Hiets 

Proj eel Dcsaiption: SUPSHIP-PortsIIlOum Derachmnn 

cc: i'1rw'COO196 

Parameter 

Volat1le Ol"ionics 
lEX -4 iums 

Samp1.ID 
LabID 
Maaix 
Date Coll=cd 
Date Received 
Priority 
Colleaar 

Quallt1er Result 

=e U 0.00 
£thylbc=cnc U 0.00 
Tolut:ne U 0.00 
Xylenes (TOTAL) U 0.00 
Naphthaknc I 1.16 

Extnctable OrganJcs 
Polyrw.d~DT Aromtrl~ Hydrocarbons· 16 items 

A=ap1Uhene U 0.00 
A=apblhyJene U 0.00 
Amlna:ne U 0.00 
Benzo(a)antbra= U 0.00 
B<mO(a)pyrcne U 0.00 
Bcmo(b)fitlOt2Jllhme U 0.00 
B<mO(gbi)pc:ryJene U 0.00 
BOIlZO(k~ U 0.00 
Chty...... U 0.00 
Dibcn:zo(a.h)anlhncene U 0.00 
Fluat~ U 0.00 
FluareDe U 0.00 
Indt:oa(I.2.3-c.d)pyn:ne U 0.00 
NapIuhaIenc U 0.00 
Phezwuhrene U 0.00 
Pyrmc U 0.00 

• following prep procedures were performed: 
CMS Base/Neutral CotnpOlJllds 

R""t""'rt Dar.=: July 29. 1996 

: SPORT0107-4 
: 9607396-04 
: Soil 
: 07fZlH6 
: 07fZlH6 
: RIlWinc 
: CIicn 

DL 

1.00 
1.00 
1.00 
1.00 
1.00 

165 
165 

165 
165 
165 
165 
165 
165 
165 
165 
165 
165 
165 
165 
165 

RL UnilS 

2.00 ug,1cg 
2.00 uglkg 
2.00 uglkg 
4.00 uglkg 
2.00 uglkg 

330 uglkg 
330 ug,1cg 
.=. ....... fL.. .. 
J~ --330 uglkg 
330 uglkg 
330 uSlkl: 
330 ug,1cg 
330 USIkI: 
330 uSlkl: 
330 USIkI: 
330 USIkI: 
"ft .. _ .... -
~~ ....... 
330 ugIkg 
330 ugIkg 
330 ugIkg 
330 ugIkg 

Page lof3 

OF Analyst Oate TIm. Bou:.b M 

1.0 laS 07{24/96 0113 87670 1 
1.0 
1.0 
1.0 
1.0 

1.0 BOO 07(25/96 0042 87660 2 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 . 
1.0 
1.0 
t.o 
1.0 

TSO 07/73/96 1530 87660 3 

o 

0 

mWMI UUIm~~ 
p () R .... 'n7p. C":harleston. SC 19417· (803) 556-8171· Fax (803) 766-1178 "9607396-04· 



GENERAL E~GL.'iEERL"\jG LABORATORIES 

CODUCI: 

Project Description: 

=NPWCOOI96 

CERTIFICATE OF A:-.IALYSIS 

Supe<"isar of Ship Building & Convonion 
SUPSHIP·Ponsmouth Detachmcru·Env. 
1899 North Hobson Ave. 
North Charleston. South Carolin& 29405·2106 
Mr. Bill Hiers 
SUPSHIP-POrtSlllOuth Detacbmrnr 

Repon Dale: July 29. 1996 

SamplclD : SPORTOI07-4 

SurrogAte. Recovery 

2.F!uorobiphenyl 
Nitrobcnzene-dS 

poT aphalyl-<il4 
B romot1uorobc::nzt::nc 

r:!obcnunc 
~mofluarometha:nc 

uene.d8 

~=Metbod 

Ml 
M2 
M3 

Notes: 

Test 

M610 
M610 
M610 
BTEX~260 

BTEX~260 

BTEX~26O 

NAP~260 

NAP-8260 
NAP-8260 

The qualifiers in this ~ Ite defined IS follow.: 

93.2 
84.8 
72.7 
132-
116. 
139. 
132-
116. 
139. 

Metbod.DescripDoIl 

EPA 8260 
EPA 8270 
EPA 3550 

Acceptable LlmllS 

(30.0·115.) 
(23.0· 120.) 
(37.3 • 128.) 

(59.7·159.) 
(74.0·128.) 
(53.4 • 163.) 
(59.7 ·159.) 
(74.0.128.) 
(53.4. 163.) 

ND indicaus that the malyte 'OIlS DOl deucr.ed a1 a concetllnIion gJealOr Ibm the detoctiOllIimiL 

J indicaIeo pr""'" of malyte at • ~ I .... Ihm the rcpanmg limit (RL) aod gJealOr than the detectian limit (DL). 
U indicalM that the anaIyte 'OIlS DOl deucr.ed a1 a concetllnIion gJealOr th.m the detectiOlllimit. 

• indiwos that. qu.ality =1 malyte recovery is outside of specified ~ aiteria. 

GEL Laboratory CertlllcalloDS 

AL·41040 
CA· 2089 

c 

AZ· AZOS14 
CT ·PH-0169 CA·I·I023/2O!!6 

AZ.AZOS14 
cr· PH-ll17S 

----- --. _ .• __ ._- cr"'Cl.dl'1.,su)"nc;c;n.g171. FaxIS03)766-11i8 
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GE~ERAL E~GL'\jEERL.'\jG LABORATORIES 
.W'eeUIlf! loday's /leeds with (( ris;rm for tomnrnm·. 

CERTIFICATE OF ANALYSIS 

Supervisor of Ship Building ok Coov.mon 
SuPSHIP·Ponsmouth Detac-hmcnr·Env. 
1899 North Hobson Ave. 

COntllCC 

Project Description: 

North Cl=lcslDD. 50wh Carolina 29405-2106 
Mr. Bill Him 
SUPSHIP-PortSmOum Dc:tRchmmr 

ce:NPWCOOI96 Report Due: July 29. 1996 

SampleID 

GEL Laboralory CertilJcstioDS 

DE-SCOI2 

ME -SCOI2 
NC -233 
RI- 135 
iN -02934 
VA-OOISI 
WT _ 99988n90 

FL - E&7156!117294 
MS-IOI20 
NY -1I501 
SC ·10120 
UT - E-251 
WA-CZZJ 

.iaIa lcpon has been ptep0n:4 and leviewed 
in a<:CQIdance with Gcnenl Engineering Labor&rorics 
standard openuillg procedures. Please direct 

: SPORTOI07-4 

£PI Laborar.ory Certillcatloas 

FL - E&7472il17458 
NY-1I502 
SC -10582 
!IT - E-227 
WA-C= 
PA-68-48S 

any questions loll your Project Managcr.lUrenBW<t:oey 31(803) 769-7386. 

MS -29417 
RI-138 
TN-02934 
VA-OOlll 

WV -Z3S 

- - n •• _M"_ r>. • .!~'nn. SC :9417. (803) S56-8171' Fax (803) 766-1178 
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GENERAL ENGL"IEERL'IG LABORATORIES 

Contact: 

.Heeri,,!: tocl~y\ !leeds with a \'I.\l(}1l tor wnwrrow. 

CERTIFICATE OF ANALYSIS 

5upezvisor of Ship Building &: ConvemOl1 
SUPSHIP·PorumoUlb Dew:b:tu::ot·Snv. 
1899 North Hobson Ave.. 
North C!wJes",o. South Carolina 29405·2106 

Mr. Bill Him 
Ptojcct De.criptiou: SUPSHIP·Ponsmouth Detaclm:t= 

"': NPWCOO196 

SompieID 
LabID 
Mallix 
Date CoUt.CUd 
D ... Received 

Prioricy 
CoUcctor 

Repon D= July 29.1996 

: SPORT0107·5 
: 9607396-05 
: Soil 
: rrT f};2J96 

: rrT f};2J96 

: Rootine 
: Client 

Pl&e 10f3 

~··~_._~_r _________ Q_Q_'I_ln_e_r ____ R_~ ___ t ______________ D_L _______ RL ____ U_w_m _____ D_F __ A_"._lv_,s_t_D_~ ___ Tbn ___ • __ B_~ ___ ~ __ __ 

'-r!i.Orgul<:s 
X·4 items 

_-=me U 0.00 10.0 21).0 u&Ik& 10. JGS 07 f24.96 0147 87670 1 
Ethylbcnz=e U 9.80 10.0 21).0 u&Ik& 10. 
Tol= U 0.00 10.0 21).0 ugiq 10. 
Xylenes (fOTAL) U 0.00 10.0 21).0 ugiq 10. 
Nophr.h.alene 214 10.0 21).0 ugiq 10. 

Enr-acuble Organics 
P oly"""Juq Aromatic Hydrocarbofl1 • J 6 ium.s 
Acen.lplllheM J 238 165 330 ugIq 1.0 BDO 07fZS{96 0114 87660 2 
Acen.lphthylene U 0.00 165 330 ugIq 1.0 
~ U 0.00 165 330 ug/kg 1.0 
Beazo(a)anlhrac:ene U 0.00 165 330 ugIq • n 

•• u 

Beazo(a)pyt-ene U 0.00 165 330 ug/kg 1.0 
Beazo(b)fIuonnrlu= U 0.00 165 330 ug/kg 1.0 
Beazo(ghi)pe%yl<nc U 0.00 165 330 u&/k& 1.0 
Beazo(k)fluormthme U 0.00 165 330 ug/kg 1.0 
CbryS<ne U 0.00 165 330 ug/kg 1.0 
Dib=o(a.h)1lIlhrao<:n£ U 0.00 165 330 ug/kg 1.0 
F1uarlnlbene U 0.00 165 330 ug/kg 1.0 
Fluor.". U nnn u.uv 165 330 ug/kg 1.0 
1ndeoD(1.2.3-c.d)pyrenc U 0.00 165 330 ug/kg i.e; 
Naphl!:lalene U 0.00 165 330 ug.'kg 1.0 
Phe!un!hn:ne 80S 165 330 ug/kg 1.0 

~ J 221 165 330 ug.'kg 1.0 .-
b. !oUowing prep procedw-es ....... performed: 

GCiMS B....-NeunJ Compounds TSD 07(Z3{96 1530 87660 3 

- - ~ .• 'n~,". ", .. I"'on. SC 19417. (8031556-8171 • Fax (803)766-1178 "9697396-05-



Clicm: 

Comact: 
Projecl Description: 

=NPWCOOI96 

GENERAL ENGL'lEERlNG LABORATORIES 
.\1eerhrC( coday \ needs Wilh" ~·hiilJn for tOmorrow. 

CERTIFICATE OF ANALYSIS 

Supervisor of Ship Building &; Convc:niOl1 
SUPSHIP-Ponsmouth. Dcr2cbmCf!t_Env~ 

1899 Nonh Hobson Ave. 
Nonh OwIesum. South Carolinl2940S-2106 
Mr_ BillHi= 
SUPSHlP-Ponsmouth Detachment 

Report D~ juiy 29. 1996 

SamplcID : SPORTOI01-5 

Page 20f3 

Parameter QuaIlIler Result DL RL Units DF Analyst Date Tim. Batch .\1 

Comments: 
A dilution was required for Volatile Organics due to a high conce:n.auion 
of hydroca:rtxms. As a. fCStili. the d.ere- ~on llm~·" are e!ey·fM 

Surrogate Recovery Test Perc<.nt'llo 

'Iuorobipht:nyl M610 95.s 
_ ~ ttrobc:nze:ne-d5 M610 899 
p-T erpht:nyl-d14 M610 59.3 
BromoiJuarobenu:nc BTEX-S260 120. 
Dibromofluoromelh.ane BTEX-S260 lOS. 

Tolu.m-<i8 BTEX-S260 121. 
Bromoiluorobetw:t= NAP.$260 120. 
Dibromofluorom..lh.ane NAP-lI260 lOS. 

Toluc:oe-<i8 NAP-S260 121. 

M=Method Method-DecriptioD 

MI EPA 8260 
M2 EPA 8270 
M3 EPA 3550 

No~ 

n. quaIifie:s in Ibis report are defined IS foDows: 

AcaptJlble LlmJes 

(30.0 - ll!i.) 
(23.0 - 120.) 
(37.3 - 128.) 
(59.7 - 159.) 
(74.0 - 128.) 
(53.4 - 163.) 
(59.7 - 159.) 
(74.0 - 128.) 
(53.4 - 163.) 

ND indicates that tho 1llAl~ w .. 1101 deuc~ at a cona:ntration _ th.m "'" detection limit. 
r indicates!r= of mal~ at a oonccnn-arion less Ibm tho rep<>tting limit (RL) and _Ihm "'" detection limit (DL). 
U indicates that the anaIyte WIS DO' de~ at • =ation _ thm "'" de=tioa limit. 
• ;ncI;We • that. quaJlly amaol anaI~ recovery is outside of spec:ilicd accepw>ce c:rio:tia. 

EPI LaborallDry CutllIcatioas 

. -~ .. - ~-~--.~" <r- '<>411. (S03) 556-8171' Fox 803) 766-1 liS 



GENERAL Ei'lGL.~EERING LABOR-HORIES .- -_v 
. q TO\t\~"'· 

Cllem: 

Jleerlllg today"" !leeds n'irlt I.l l;:lsiOllfnr wmorrow. 

CERTIFICATE OF ANALYSIS 

Supervisor of Ship Building &: Conversion 
SUPSmp.Portsmouth DeracllInntt_Env. 

1899 North Hoboon Ave. 

CODIaCt: 
North ClwlcolDD. Scum Carolina 2940S-:U 06 
Mr. Bill Hi.en 

Project Do=rip<ian: SUPSHlP-PottmlOwh Dew:bmm< 

=NPWCoo196 R<p<>n Date: July 29.1996 

SamplelD 

GEL L.lboratory Cert1llc:alloas 

AL - 4104() 
CA-2089 
DE- SC01Z 
ME - SCOll 

C~3 
02934 
00151 

Wl- 999887790 

AZ- AZOS14 
c:t - PH-a169 
FL - £87156187294 
MS -10120 
NY -11501 
SC -10120 
UT - £-251 
WA-C1ZJ 

This dau tepon has been prep""'; am reviewed 
in acc:ord.ance with Gc:ncra.1 Engineering Labora.toriC$ 
stand.:tr<l openDDg procedures. Plea5e diner. 

! SPORT0101-5 

EFt Laboratory Cert1I\ca1loDS 

AL-41OS0 

CA - 1-102312056 
FL - £87472/87458 
NY-11S02 
SC .. 10582 
UT - E-227 
WA-cm 
PA-68-4SS 

any quesciaru ro your Project MaMger. K.arca Bla.k.eney It (8m) 769-7386. 

--

AZ-AZ0514 
cr -PH-a175 
MS -29417 
RI- 138 
TN -02934 
VA ·00111 
NJ -79002 
WV-23S 

--.- ~·--'_'M ~c :9417.1803) 556-8171· Fax (803) 766-1178 
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GENERAL Ei'fGL'IEERING LABORATORIES 
.'vfeelin~ today'o\ needs l1,:ith a rision/nr trmlOrr(m'. 

CERTIFICATE OF ANALYSIS 

Suporvisor of SlUp Building & Co"."';"" 
SUPSHIP~Porwnowh Derecbmmr ... Env. 
1899 North Hobson Ave. 
Nonh Charleston. SoUlb Carolina 29405.2106 
Mr. Bill Hi<:n 
SUPSHIP-Ponsmoutb. .Detachment 

:: :-'1'WCOO196 

, " Organics 
8TEX·4~ 

SomplolD 
WID 
Maaix 
PAle CoIIe=d 
0"", Receiyed 
Priority 
Coil"""", 

QuaIIIler Result 

Benune U 0.00 
Elhylbenzcle U 0.00 
TolllalC U 0.00 
Xylena (fOl"AL) U 0.00 
Nopb.<halelle U 0.950 

Extractable Org:a.uics 

PoIynw;1ear Monrmit; Hydrocarboru ·16 UDJIS 
Acemrpbrbcne U 0.00 
AeenapiUllylc:ne U 0.00 
~ U om 
B=o(a)arulJra<:ene U 0.00 
Bemo(a)pytene U om 
Benzo(b)t:Iuanmbmc U om 
B=o(ghi)pefylc:ne u om 
B=o(k}t:luanmbmc U om 
~ u om 
Dibca:ZD(a.h~ U om 
FlllOnllUhcne U 0.00 
Ftuan:"" U 0.00 
lndcno( 1,2.3..:.d)pyrene U 0.00 
Napblha'cne U om 
~ U 0.00 
Pyr- U 0.00 

:he following prep procedures .. eR performed: 
GCJMs B&se/Neucru Comp:>Ullds 

Repon Date: July 29. 1996 

: SPORTOI07-6 
: 9607391Hl6 
: Soil 
: f17 fZ).fi6 

: f17 fZ).fi6 

: Rautint: 
: Client 

DL 

1.00 
1m 
1.00 
1.00 
1.00 

165 
165 
165 
165 
165 
165 
165 
165 
165 
165 
165 
165 
165 
165 
165 
165 

RL Vails 

2.00 ugikg 
2.00 ugikg 
2.00 IlgIkg 
4.00 ug/kg 
2.00 Uglkg 

330 IlgIkg 
330 ug/kg 

330 ug/kg 
330 ug/kg 
330 ug/kg 
330 ug/kg 

330 ug/kg 

330 ug/kg 
330 ug/kg 
330 ug/kg 

330 IlgIkg 
330 ug/kg 
330 ug/kg 
330 ug/kg 

330 ug/kg 

330 ugtk& 

P.se 100 

DF Analyst Date Tim. Barch M 

1.0 res f17f2A196 02:l:Z 87670 1 
1.0 
1.0 
1.0 
1.0 

1.0 BOO 07f2S/96 0147 87660 2 
1.0 
l.0 
1.G 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
i» 
1.0 
1.0 
1.0 

TSO 07/23/96 ISlO 

-- ~04.'7 - (803)556-8111- Fax (803)166-1178 *9601396-{l6-
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GE;\lERAL ENGINEERING LABORATORIES 

=NPWCOO196 

Surrog ... Reeo""ry 

2-Fluoroo;pb<nyl 
Nicrobc:nzcne-<iS 
p-Terphonyl-<i14 

C
mofluarometh.a:ne 

ene-dS 

fluorobenzcne 
'=mcfl"",ometb.one 

, .:>luene-dS 

M=Metbod 

MI 
M2 
M3 

No= 

,H~~lIrz~ roday's needs wic/t r.l \'ISWn fur tomorrow. 

CERTIFICATE OF ANALYSIS 

Supc::rvisor of Ship Building &:. Convc:rsicn 
SUPSHIP'.Portsmoudl Deflcbml"!Or·,&v. 

1899 North Hobson Ave. 

NanI1 Char!cslOll, Sowh C...,linA 29405-2106 
Mr.BillHi= 
SUPSHlP·Porumoulh DetachmaJ< 

Report Due: Ju..ty 29. 1996 

SamplelD : SPORT0107-6 

Test Percent%' Acceptable LImits 

M610 
M610 
M610 
BTEX-8260 
BTEX-8260 
BTEX-8260 
NAP-8260 
NAP-8260 
NAP-8260 

91.3 
85,0 

73.4 
119. 
lOll. 
122. 

119. 
lOS. 
l22. 

!YIetbod·De:scrIptioD 

EPA 8260 
EPA 8270 

EPA 3550 

(30.0 - ll5.) 
(23.0 - 120.) 
(37.3 • 128.) 

(59.7 - 159.) 
(i4.G· 128.) 
(53.4 - 163.) 

(59.7 - 159.) 
(74.0 - 128.) 
(53.4 -163.) 

'The qualifiers in this report are defined IS foDows: 
NO indioaIeS that the amlytC WIS DOt dett:>Cteci at& ~ gruIC< <h.m the de=ti0ll limit. 
I indicates pr= of mWyt.e at& """"",Inti",, less th.m the reporting limit(RL) m:I grea= <h.m lhe detection limit (DL). 
U indicau:s that the anaJy<e .... as DOC de<e<:~ at a concomratian gruIC< than !he de=tian limit. 
• indica= Ih&t. quality cooaol malY'" recovery is outsid<o of specified..::cq:><mce cri=ia. 

GEL LaboralO..,. Cer!lfleatiollS 

AL-41040 
CA-2089 

AZ- AZ0514 

CT -PH-0169 

EPI Laboratory CertU\ca.tIoas 

AL·41OS0 
CA-I-I02312O.56 CT-PH-017S 

- • '.- 0,.. '0417 oIR03\ 556-8171. Fox (803\ 766-1173 
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GEXERAL E~GL~EERI.t'l'G LABORATORIES 

Contact: 

,\1ee!in~ wda\"~ need:) \l'i,h u dsiolZ .for fOmorrow. 

CERTIFICATE OF ANALYSIS 

Sup<:n'iso: of Ship Building &; Conversicm 
SUPSHIP.Ponsmoulh DetJIcbmenr·Env ~ 

1899 Nonh Hobson Ave. 

NOt'Ih Clurleston, Solllh C=1in& 29405-2106 
Mr. Bill Hiers 

Project Description: SUPSHlP·Porumolllh De""hmmt 

cc: Nl'WCOO196 Repozt Date: Iuly 29.1996 

GEL Laboratory CerttllcadoDS 

DE-SCOI2 
ME-SC012 
Ne ·233 
Rl-l3S 
TN ·02934 
VA-OOm 
WI • 999887790 

FL - ES7156187294 
MS -10120 
NY -1l~01 
SC - 10120 
trr - E-251 
WA-CZ!3 

, data "'POrt has been p:tepm:d IDd reviewed 
in IICCOfda.nce with Gmen.l Engineering LaOOraIOries 
stm>:lud ~ procodu:ces. Pleose direct 

: SPORTOI07-6 

£PI Laboratory Cert1lIcations 

FL - £87472187458 
NY -11~02 
SC -10582 

UT" E-227 
WA-C22S 
PA-68-4SS 

any questions 10 your Projoct Manager. Karen Blakeney at (803) 769-7386. 

MS -29417 
RI - 138 
TN -02934 
VA· 00111 
1il-79002 
WV -235 

- ~"",,,oAl".O:tn')556-8171· Fax(S03)i66-1118 

o 
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.. n 
I CHAIN OF CUSTC)y RECORD 

20·m Savage Hu:ul ('" 
Charleston_ SmHIl Cal , 
P.O. Bo, 30712 
Chnrlcston. SOUII} CnroliJl~1 21).,l 17 

___ I ,..,... 
~ •••• ~ ........ C' •• _- _. "-u 

p r age __ o __ 
1(.((P('iIIQ I (803) 556·8171 

Clicnl Namc/P"cilily Name • v SAMPll:: ANALYSIS Rf,iCtJIRlin .. ,. U\( 1 .... 'oIfh M(;t''''i" Ilr ,Pt'lllir l""nPKlmhyr n"'lhtl<l~ l lI-.e r: or r hI till: ho'lt' II) II!U"J'I~ ... h,'III\'1 

Spa 1<7 E ('IV))FT C )/ nSl,1 :~ I I I I 1 I j J I ~I .. ~~II'rk ..... , fill,',., ... ~1IU1." p":wf~~d I. 
1 ~l t r 

.!! t l.. t1u Collecled by/Company i5 

1 ~ 
D 

] ::t: .~ c..c..L zzzOG '" .~ a D -, 
I ~ 

i~ -SIJoreTEN DET (! f/!9S;v 1-
@ G: It . e i 

. 
~ ,Z 

~ t ~ . 
'J • ~ ~-g ~ i 

~ E 'CJ U .li Vi d:dfi Ie I&. 'ot '" ~ h ~! SAMPLEID DATE TIME 01 'J :5. ~ ~ gi 
~ ~ '! ~ ~ Remarks ~~8 " . ... >:1; '" IL. 

7/1 0& IfZ() X 3 X X X X X h'.'\ 'fI" 
~ SPoRTD099-, fA 51"- 24/;.-( F,J( IE &roweT .I-a, -- - - - - - - - - '- - - - -

?hoJe;, I Z3D 5 X X 
/Ji ll '7/,u,q. 

SFb(((oo99- Z U Sf -Z 1/ J ';KMiJIUJ]J lIz 0 .2-- 1- - 1- - - - - .- - - - 1- - - Ja~ il} (oJ}) ~ 

5fOKTOo<i'}- 3 7/JDl9fo .;t X X • • 
/300 Usr-Zl/ I;;rSo, jl .3 -- - - - - - AI-. 

5Po'flroc)'J9- Jf 7/;oht, I/ZD X.3 - X Usr-Zt/I Vo (I Tk, P "B/l'/rJk., .{-- - - - - - - - - - .-. -

- - -- -

-- - - - - - - - - - .-

- .- - - - - - - - - - I- - 1-

- -- - .- - - - - -
, 

. - - _ . 

- - - - - ,.- - - - - - - - I- - - - - - - --

- I-

--- - - 1-' ~ - - - - - - - - -_. i- - i- -

?;qUI ..... by: . 
~l~ 

Time: R"W :YIU~l :0 A/U .4 R.nnr''''d, (, /I.' tj1' Dalt: Time: 

Rmt.~).~ - '/. ::J. 91:'.~...,.-::..- 1'31/0 [J. II • ./1/1..4 .L 7l!oJfft, )1(25 

7fl7Ji;j) f/, ~ ~.kJ 'NV--J l-\h;h~'~~l A;r ~i;,k ;":;~ ~ R,m""'1 lU. r/,,/lflXJ AIfJ..!f 

While = sam le'colleclor p Yellow = me ~illk '" wiil, reporl 



N\->' I)\.., VUI,-\l.Q I' "Jt5 
J I f{\ r-I apCHAIN OF CUSTODY RECORD 

Page _or __ q(~O I J1 (p 
Client N,une!Facility Name !'iAMI'II~ ANAI.YSIS IU.lIIII(H) 11\ II', rrm ... \.., "',",\ ";~,~ •• ,, ~~"'II' , .. ,,' "MLml"1f tI~·lh._I, 

_5.Po RT£N v' DCTL{lfi stl c:! 1 1 1 1 I _I 
'" ~ 

:;. j 10~ C"lIe<lc~ by/Cmnpuny 
z ~~ 1 ~ 1 ~ ';: 

~ i i ~.-

:'5Por(-T £1'1" DErt:. flriS,y "e i~ .. 9 . 
t/:~ z • u . c e 0 ~ § " 1; ".''8 ~ . i 2! 

~K .. u ~ 
~ .. ; -II 

~~ 1-11 .. :9 :a '" . 
~~ ,," .. >< E u~ 

~ "3 "' io 'a 
SAMPLE II) o ~ 0 i 0 

0:: 
0- ~ . ~ " • DATE TIME i: v~ i . 0 u 

s~ u t; • .. ... ~ .. ~ .. '" ... .. '" .. u' u l:' ~~ 

~ISPDI7fOID7-1 7/n)z~ (J 8'1 r:: t ~ L L - -- - .- - - - - - --
tSPo«rO' 07 - 2. 7/zzfi,~ 0830 1 '/.. Z X, 

1- --
iPoJ((olD7 -3 ?/zzJ1. ofq '5 X Z. - -

'j.. 
- - -' - - - - - --

~y ISfD/(1 OJ 07-L{ V}hzhi) DCJ 00 ~ 1. Z K 1- - - - - t-- - - -- - - .- - 1- --

5P"/?fOI07- 5 7iElJ.f 0'115 ~ ~ L X - - - -- - - - - - _ ... 

5Pc)RrOlo?~ 17/zd9j~ O?3D X Xl '/.. 
·1- 1--I- - -

5f'OIlr D 107-7 7/zzh" 081$ X 3 l- I-
X 

- - -- - - I-

.- .. " .-I- f- -- - - 1- - - 1--

... , 
_i-

t ...... 
. 1- - -- -

. - -- - - - - I--

-I- f- - --I- -

1 

:t: 
q: 
~ 

X 
x. 
K 
f.. 
I-

X 
'A 

Gcncml Ellgillccriug '11f1~.", Inc. 
20-10 Savugc Hllad 
C'hurlcsilln, SUlull ('.\1101, . ,!1J.t I·' 
P.O. nux ;\07 I:! 
rh;IIIc~lnli. SllIIlh ('i1l'ulilloll"J I U 
(KII1) ~j6· H 171 .. 

II...: I' '" I' III tlw I",,,, h' ,,,,I,, ,II,' '" I" II,,', .. ..... '''I,k ".1' hlh'le" .• ,\\II,~ 1''''"-.,,,,1 

CtL Zl3Q I 
RClllilrks 

U ST-2 L/I-S 
U 5r -z. Lj I - (P 

Usr- 2 l 11- 7 

li ST- 24/ - r 

'--

(,IST- ZLI/ -1 ____ 
UST- 2 LJI- ID 

U sr-lL/J Vuf1T({;P.E/t}rJK 

~~:;~~ ~ 17J~h{, b9'55 R""rX6(. ~(; D~ it, Rr 'h~~(. t~#: W;~h I~';u m:u~9--
7r{;;[' ,f) ~-~T;;"~ 1~'?'1 IJ~<~(1)7~ n 1;%/ W~'ltftb(<;5 5·m

"b' 

While" s . colleclor Yellow = me Pink \)I'ilh reporl () . 

, I 

I \ 

· I 
, , 
· I 

· I 

I~ 



~ .. 

( -

Attachment III 

Certificate of Disposal (tank) 
Disposal Manifest No. 13119 (soil) 
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UST Certificate of Disposal 
CONTRACTOR 

Supervisor of Shipbuilding, Conversion and Repair, USN 
Portsmouth, VA 
Environmental Detachment Charleston 
1899 North Hobson Avenue 
North Charleston 29405-2106 

Telephone (803) 743-6482 

TANK 10 & LOCATION 

UST 02-241-001, BLDG 241, Naval Base Charleston, N. Charleston, SC 

DISPOSAL LOCATION 

Bldg. 1601 Tank Cleaning 
& Disposal Area 
Charleston Naval Complex 

TYPE OF TANK 

Fuel Oil 

('" , 1= I'J. "" , "" r: In, c:: D I"'l c:: I'J. I M 1= T J-I1"'l n ___ ~I""'''_'_I_I __ .--._ ,.,_" • __ 

SIZE (GAL) 

6,000 gal. 

The tank was cut open on both ends, cleaned with a steam cleaner, and 
disposed of at the local municipal landfill. 

DISPOSAL CERTIFICATION 

I certify that the above tank has been properly cleaned and disposed of. 

." L 
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~g~~gi ~~~~~R: ~ A/ ~ @~ f ~~~~NG NUMBER: ~~ ~~ ~ 
~~--~----------- . DRILLING COMPANY C:;!. Z· GEOLOGIST t::....".,.u.". 

DRILLING RIG: 
-; 7'L:: :L 10,.. .. 19< DRILLER: e.",.J. ~ p,(~ 

MATERIAL DESCRIPTION '''.''100 __ 

........ 00", e'~1 ........ I..Itr'I • .". U 
No. (FLI ro. R.c_ery Ch..,,_ ... 5 .... .. 000 I ,-, o.n'lltyf C :I 
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~'~~~r~.~ 1'9. otIeness 

.e InchJt1!! moMOf ,aMino In 5 tool Intervals ~ borehot"! Incrp{1slt rl!'~rnQ fr~..,..n~"{ ff 1!11'! ... at~.; fl!potIta read 
Remarks' _____________________ _ 

Drilling Area ~_.., 
Background (ppm): I ... _--' 

Converted 10 Well. Yes No ___ _ Welll.D.#, __________ _ 
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PROJECT NAME: "l-o -..JI... F BORING NUMBER: L/U c:.. 2. I is ¢ L... 
--~~~~~--------DATE: 

DRILLING COMPANY' GEOLOGIST .v""- ,s, -
DRILLING RIG: S-n-c... tt. p ~Q.... DRILLER: e. ... ~d. .. I:2r .. ~ ... 

MATERIAL DESCRIPTION "DtFlD ........ ~t ....... 0. ... 1110"l'Il11 '-' lithology U "., lFtJ .... , "'-COY""" C""'9· Sol' 5 .... ~ .00 I ,-, o.n_ltyl .. I ~ C • T,po. - 1"4' ....... , Con.ISltne Remarks I j I .00 N. 
L_ 

~ , Colo Mal.ri.1 Classlne.non S 
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'5 / ~ ~ ~ ICXJ 0 (.vc.,.!'" s"' ..... ct 
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12. ,../ .s'Y. ,- I~ I-

// 53 

/,/ 
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/,/ 

, ... /'. 
// 

/ 
// 

/ 
// 

/ 
;/' 

/ 
.~ rock conng, enter rock bf'C*eI1ess 

•• Inclurf! mel'ufO( reading In 6 fool intl!r'lIal!o t?» borenol~ II"C'Pif~~ u~~inQ frl!qu-onr:y If ,!1p.val~1 ,.pons. read 

Remarks: -----------------------------------

'--'~ "-
1/10 0 

~i-v .. .,L 

,~ 

Drilling Area 
Background (ppm)', r---oJ 

Converted to Well. Yes No ____ _ Welll.D, #: ________________ _ 



~ )JECT NAME: 
r-r.OJECT NUMBER: 
DRILLING COMPANY' 

DRILLING RIG: 

Sa""" 0.."' 810W11 , "--No. l'Fl., ro. AKin'''' ..... 0< .00 I 
T,po' .... r<1 ...... -ROO .0 L ...... 

( ,-
./ 

6/ 

ff/ 
(1.. /' 

BORING LOG Page_of_ 

2-1 ' 
__ -=::lo=~rL-.=-...!.F ____ BORING NUMB::;:E:,;..R;;,...: -,,{J.J~~~B:::zt/>:.....:~=--__ _ 

DATE: e: g 9'5 
---~C:;;:~'I ~-""-b:-!-'s;--GEOLOGIST _-=-__ -;:-_--,-__ 

?1 1 ...n.p(3;b.s DRILLER: D.. ~dL. Qr ... ........( 

LIthology 
Ch.". 

1_' , .. 
SC~Md ......... 

MATERIAL DESCRIPTION 

SoU 

COft""I~ 

y Colo Mat,rial CI.sslfle.11on .. . ... 
Hltdn ... 

v I 

u 
s 
c 
s Remarks 

) 

L / 
• ~ redt conn;. @nler rock brokene!s 

h IncJu~ monitOr teading In 5 foot intervals ~ bore hOI"! Incrp"s~ rp.Mif!Q fr'!ql1'!nt:y PI' II!'Ip,vall!oj flponse react 

Remarks: -----------------------------
Converted~t~o7.VVue~II'.--~Y~e-s---- No VVelll D, #: 

Drilling Area 
Background (ppm):I!"' --, 

---- -----------
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PROJECT NAME: 
PROJECT NUMBER: 

__ ::Z:='::=:..!.~"::::::'-Lf ____ BORING NUMB-::.:E::,.R:;..: -loC,.!.t..J=.;=.C.-:£.::....!....( -!B...t...:.c;6~4.:l.-_ 
___ _,..---:--..----DATE: b S' q"i 

DRILLING COMPANY 
DRILLING RIG: 

Sampfe 0.1'"' 8'1fW1I1 s~. ll1hotogy 
No. (F •. , r ". fitltCM"'Y C"antl 
and fH "00 , (~l 

Ty~ 01 III,," f"'. hmpt. ) 
"00 No L.."th Of 

S~"""'d 
Int.,.,. 

'7 Lf .// (-e; '/ 
('. <; // I i-' 

f. /' '-'{S -
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./ 
./ 

1/ 

1/ 

• ~ rock CONn;. enlef rock bl'oket"less 

( c?\ II " b:)c GEOLOGIST· ~ _____ ".--___ _ 
-~ L ",,-;r.~1,... DRILLER: ~ ~ ~_L r<r..-:. ./ 
MATERIAL DESCRIPTION 
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Own_ltyl 
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y Colo 
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6/1 
C/ !'"GoALI 

/' ..Jc-::.n _ 
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U 
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Remarks 

, 

! iii 

•• Inclurle mcnik/f reading In 6 1'001 inler'Yals ~ borehol~ InctP"~~ r~M;nQ ff~1JII!'nr.y ",,!ll'!vat"!1 reponsa raad Drilling Area 
Background (ppm):~ RemarkS: _____________________ _ 

Converted to Well. Yes No ___ _ Well 1.0. #. ___________ _ 



BORING LOG Page_of_ 

\.:~~~~! ~~~~~n. ___ ~..::~z;>:....:.{U2.._...;~F _____ ~~~. !N .. G NUMBER: /( /V..,_ c..:-~ ~ ¢E 
rr.v.n:" I I'fVIY'Dt:.~. -'. - 2: _ -!. ... 

DRILLING COMPANY' ---sf;.--:;-:t--~-:-7'---GEOLOGIST' 
./~ I~ DRIlliNG RIG: #c;la. DRILLER: 

MATERIAL DESCRIPTION .. -Oop" 1110-/ S ...... Utf'lcN9't U 
H •• IFI., r .. IItKft ..... Ch8n9· Sol' S 
"'" .. ",,0 I ,D ... ", .. o.."eHyI c T,po. .... 1"" ....... I Con.l.t~ 

OOD No L ...... .. r Colo Mat,rial Clnalfk:atlon S 
Sc,..".d .. . , ........ Ooc' 
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.. Indu1e- n'lC'nito( reading In 5 fool inlerval, ~ bofeh.ot'! IncrPn!ll! rp.~inq fr'!q~nr:v if ,,!ll':varf!~ rtponse read 

Remarks: ----------------------------------
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" i ~ • Remarks I I I 
c:Ll'o? , 

0 

olY"I 

~ 
~,.-.;:'I.$ r 

P~fr';' oh 10-

~O 

Drilling Area 
Background (ppm):cm 

Converted to Well. Yes No ---- Welll.D, #. ___________ _ 
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PROJECT NAME: _-IR?<::::...;1I...L=....!P _____ BORING NUMBER CAJc. '2...1 B¢l:. 
__ ~--_----l)ATE ~ ~ 55 

DRIlliNG COMPANY {t b i GEOLOGIST a ~Q ~ 
DRILLING RIG: ~ , +0 ,- DRILLER: £"r --'" cl \A t<' r c. ... rJ 

MATERIAL DESCRIPTION _0_-
:--If_' - l_ 

U .... tnt r .. -.. ....... Sol S - .. 000 , -. - ~ T_" - 1'" - I c_ e 
Remarka I l ~ IIQO .. L_ 

0< , Colo "'eriII 0 ... fIIe.1oft S J I - Of . 
-." .-w-

I .......... / l'-h h'n~ Lflr(1( til' .. 
'J // , 
'< // 

Cj // I~ It-"b . 6" SITht ~..,rJ ... ¢ 
~ / I 

7: / bf. Si rfu t::,_~'// 
?i ~/- --::r 

« /",.-,,,. I'j . ''I h If, ,II .c,,, ... d Vl (" (('A" tr.q,s./-- II, 
c" -/' 
In 7 H./l r, 111' YQd ; I~ V1 ""'~/ ~, L __ 

"" .. i'cr 
( I // 5; Ii" h'r<.. So,-< 
(~ / \'~N - I liP 

n I~/ \"Z,'l 

ly ./ 
// 

IS /'/ 

Ii' // 

1G} // 
rQ4 .// 

11 7 
'2'1. ./ 

/' 

1.4 V 
2.'1 ,../ 
'l-; 1/' 
'2-t 1/ I..." 1."" 
~ / ~ "" 'W-__ ..... IDdI __ , 

-~ rn:onlfOf (.acInQ In Ilbot 1rtItrY., 0 botehol1 lncr .. i'I~o! rf!~;".C; "'!qUltn~ if IIIIJt""4It~ fifPOftM reed 0rI~ Area ,.....At(.., 
Background (ppm):~ Remarks: __________________ _ 

-------~~--------------------No ____ Well 1.0. II. _________ _ Converted to Well. Yes 



BORING LOG Page _,_ of -L 

PROJECT NAME: __________ BORING NUM::.BE::::R..:.::_",C;.:.:JJ=-C=--;2~1-}1?2.;¢>e....:1:C-._ 
~ 'ROJECT NUMBER: DATE: b I 6 s C, 
"'-uRILLING COMPANY: ----;;-~-~~---GEOLOGIST: __ --''''-..L.J'''----...::l..:1-__ 

DRILLING RIG: 

BlowsJ Sample ... , Chang. 
ROD 

(%) Sampl. 
Length ., 

Interval 

• When rock coring. enter rcck brokeness, 

"'Include monitor reading in 6 root intervals @ borehole. Increase reading frequency if elevaled reponse read. 
~!ema~: ______ ~ _________________ _ 

Remarks 

Drilling Area .--£7{-, 
Background (ppm):LE..J 

Converted to Well: Yes No Well 1.0. #: ___________ _ 



BORING LOG PageLof_'_ 

___ e::.....:c:}.}_G. ______ BORING NUMB=-:E:::..R:.:...: -=2..7-+;' T-f.:,n4> ..... 'tr-___ _ 
_--"..-.,._.,-,--_____ DATE: (. /1 f, l'i 1 

PROJECT NAME: 
PROJECT NUMBER: 
DR!LLlNG COMPANY: GEOLOGIST: i 

-'~r-~~----
DRILLING RIG: 

810_1 Sampl. 
'-or 
ROO 
(%1 Sampll 

length or 

• When rock coring, enter rock: brokeness. 

"Include monitor reading in 6 fool intervals @ borehole. Increase reading frequency if elevated reponse read. 

RerTiar1ls: 
-----~------------

Converted to Well: Yes 

Remarks 

c 

Drilling Area 
Background (ppm):!"", ----, 



BORING LOG Page _,_ of_' 

PROJECT NAME: C. "uC BORING NUMBER: Z ( l!>(; '7 
L' 'ROJECT NUMBER:" ~=-~ -t; "":!r. :.:~ =--;", =-::, =-~ -~ -~ -= -=-= -= -= -= -= -= -= ~Di~AT()EL':(?9 6/1 ~Z?f '-.!RILLING COMF'AN '. 

DRILLING RIG: 

0>'" BlowsJ Sample 

eft.) "or 
.r RaO 

Run C%I Sampl. 
RaO No, llngth or 

• When rock coring, enter rock brokeness. 

- Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. 

"'" eniarks: ______ ~ _______________ _ 

Remarks 

Drilling Area 
Background (ppm):0 

Converted to Well: Yes L'*'7' No ____ Welll.D, #: __________ _ 
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PROJECT NAME: __ .:::e-~tU:....!:::t.=--_____ BORING NUM:::.BE~R~:~Z.=,..:.,/...,.:..::I:':,..:....;Itj,::.r-___ _ 
PROJECT NUMBER: DATE: Glf(.led 
DRILLING COMPANY: ----,eoor-Iru.-""---,~-/-... -----GEOLOGIST: __ --"CL1..=-I-...:....2'--___ _ 

DRILLING RIG: S -f" ... fo e ~J...... DRILLER: 

810M' Sampl. 

'-or 
ROO 
(%1 S .. mpl. 

Len;!h 

• When rock coring, enler rock brokeness. 

-Include monitor reading in 6 root intervals @ borehole. Increase reading frequency it' elevated reponse read. 
Rema~s: ____________ ~ ______________________________ _ 

Remarks 

Drilling Area 
Background (ppm): .... I---. 

Converted to Well: Yes 7<-....,.1 No ____ _ Well 1.0. #: C"'c 11 - POl.. 
17 I ..i.-f ,'~2-u~ 
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,.....PROJECT NAME: __ ...:t!-=IJ:...;t:..-::....-_____ BORING NUMBER: Z 1131 ( 
'-< 'ROJECT NUMBER' DATE: (Ptt. I/i( if 

"'DRILLING COMPANY: ---,.--.,---,..-------GEOLOGiSi: 

DRILLING RIG: 

BlOW'll Sampl. 
I".r 
RCD 

(111 sample 
length or 

• When rock coring, enter rode brokeness. 

DRILLER: 

u 
s 
c 
s 

--<7-n--~--------

Remarks 

~! ' W Include monitor reading in 6 fool intervals @. borehole. Increase reading frequency if elevated rapeRs. read. 

..... "eniarks: . 
Drilling Area 

Background (ppm):Ir---~ 

Converted to Well: Yes J&p No WeIlI.D. #: _________ _ 
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PROJECT NAME: _--I.C.J.y~0::::... ______ BORING NUM::.BE:;R..:::--:;;Z""Ir:-:/3:..;':,.,"Z..,:;..... ___ _ 
PROJECT NUMBER: DATE: 4!r.t/QY 
DRILLING COMPANY:==:::J~[;;;;;;:Q;;;======: ~'~~n.·~)9iST: ---n--:;---,'I-----
DRILLING RIG: 

Blows I Sample 

... '" 
Rae 
1%1 Slmpl. 

L ..... Dr 

• When rock eoring. enter rock brokeness. 

u 
s 
c 
s 

"Include monitor reading in 6 root intervals @ borehole. Increase reading frequency if elevated r.pense read. 
Rema~: ____________ ~ ____________________________ _ 

Remarks 

Drilling Area 
Background (ppm):r-'----, 

Converted \0 Well: Yes :~ No ___ _ Well I.D. #: ___________ _ 

) 

) 
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, OJECT NAME: c."C/c.. &<>->-L (=- BORING NUMBER: Z I i3 /::3 
,--,,, U:r-T lJIIUD.~a. _ ..... P. F I' }.,...~ 

......... v __ • ,,"_,""~r'. L.N"\fC.. ."'( ~ "/7"'( 
DRilLING COMPANY: _--:C:;;;::;:.I~,,:::::<:::::.~~.'=_~ ___ GEOLOGIST: ____ ' _____ _ 

DRILUNG RIG' '5-1-•• +o(!...v DRILLER' 
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Converted 10 Well. Yes y.u-.p ----.------:'~-:-:::--::----------No ___ WeIII.O.IJ. _________ _ 
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(vVe Ca---L f BORINGNUMBER:-z.{1>/'I 
--""~~-~~::'----DA IE: 4f '- r / yo 'f 

PROJECT NAME: 
PROJECT NUMBER: 
DRILLING COMPANY: ~l r GEOLOGIST: . _..,..,...~_+-____ _ 
DRILLING RIO' 5 f.; :f~ 'C: DRILLER'· i (} ::) 4. q.- 0) ,¢ 

MATERIAL DESCRIPTION 
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PROJECT NAME: __ --'-C'""~:..:A.I:..::G"_ _____ BORING NUM::cBE:=;Rc.:::~Z~{ .:..:!3~r 5:r-___ _ 
"""ROJECT NUMBER: DATE: ~(J4rr 
'-. .JRILLING COMPANY: ---rr--r-~------GEOLOGIST: --~'-'-'-"':""';'-------

DRILLING RIG: DRILLER: 

ROD No. 

BlOW'll 

.. or IR":O"'YI 
Rae 
11" 

* When rock coring, .nt.r rock brokeness. 
"Include montlor reading in 6 foot intervals C. borehole. Increase reading frequency if elevated reponse read. 

~!ema~: ____________ ~ ______________________________ _ 

Remarks 

Drilling Area 
Background (ppm):c:1tJ 

Converted to Well: Yes 1;;> No WeIlI.D. #: ____________________ _ 
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PROJECT NAME: __ ---.:c....:!:AJ.:::::...::C-~ _____ BORING NUMBER: Z-11J/6 

PROJECT NUMBER: ::::=:::::s~~~C==== DATE: 6(30['1« 
DRILLING COMPANY: GEOLOGIST: ----rr-;;;----f-----
DRILLING RIG: 

Blows 1 Sampl. 
... or 

or AOD 

" .. (%) Sample 
ROO No, LengCh or 

• When rock coring, enter rock brokeness. 

"Include monitor reading in 6 root intervals @ borehoJe. increase reading hquency if elevated reponse read. 
Rema~s: ____________________________________________ _ 

Remarks 

Drilling Area ~ 
Background (ppm):~ 

Converted to Well: Yes L<£ef' No ___ _ WeIlI.D. #: ___________ _ 
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" PROJECT NAME: ..:~:....:..:J&:....?::.-_______ BORING NUMBER: CJJ c.."L/ 13 L"l-

C 6~~~~~~ ~g~~;~~: :::~~~~::~~:::=.~::::::::::::::::::::::::= ~~~i~G! ST: :::~~t;:Z~~1 2~~f(~q~:::::::::::::::::::::::::::= 
DRILLING RIG: 

D • .." Blows 1 
CR.) r., ., RaD 
Run C<) 

RCD N •• 

z. 

., 

u 
s 
c 
s Remarks 

'r-~r--r----~r-~--~'-H 
~ 

-+--..+L---:..!------l f 

• When rock coring, enter rock brokeness. 

"Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. 

\..,.Remarks: . 
Drilling Area -I2L.. 

Background (ppm):k:::::...J 

Converted to Well: Yes No ___ _ WeIlI.D. #: __________ _ 
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PROJECT NAME: __ .J..C.<,J&t:.!!....G.:....-_____ BORING NUMB::.:E::.R~: -..:;;Z-r:/rii;I3,,j-,ri1-~ ___ _ 
PROJECT NUMBER: DATE: - }/il '( r-
DRilliNG COMPANY: ---"]'!-..,.--;:-:------ GEOLOGiST: ---"'-1--'-1--'-'-;-____ _ 

DRILLING RIG: 

Depth Blowsl 
1Ft) .. or 
or RCO 

Run 1%) Remarks 
RCO No. 

~ 

• When rock: coring, enter rock brokeness. 

-Indude monitor reading in 6 foot intervals @ borehole. Increase reading rrequency if elevated reponse read. Drilling Area -U 
Remar1<s: Background (ppm):~ 
converted;t;o;w;e;I;I: =:Y;e;s;:::l;""'i'=;::=~N;O: _: _: _=-=_ :_ :_::::;w;e;I;II~.D;.~#;: ~~~~~:~~~~:~~:~~~~~~= 
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PROJECT NAME: _-.:e.>=.....::NI<:...S~=--______ BORING NUMBER: Z I i5 I c( 

,,""ROJECT NUMBER: _--,,,,.....,_~ _____ DATE: _t::.~ ..... 7:.!.'I-.:q~r _____ _ 
",-,RILLING COMPANY: GEOLOGIST: -,.--"._---.,.--____ _ 

DRILLING RIG: 

Blows I 

.... r IR"'~'.'YI.~::~, RCo I 
(%) Sampl. 

RQD No, L.ngtl'l Of 

I} 

• When rock coring. enter rock brokeness. . 

"Include maMar reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. 

Remarks 

Drilling Area 
Background (ppm):C@:J ~~marks: _________ ~ __________________________ __ 

Converted to Well: Yes :t"1' No Well 1.0. #: __________________ _ 
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fill .TERtAL ~SCRIPTtON ---

~ --, ...... ...... U 
~I r_ -.. - • • , l - • - , - - c ItefMrkI I 

r __ o - 1"1 ...... , e_ 
Cole> • I -.. ~-

.. , ---- • • - -- 4si"~ If-

f , /" ~f cft:< o.f f cr·"?J/~ J dr1 

:z ,/" A~ cft.. ..., I 
, 

) 
'I ..... l£t ;,-1 

3 /'" 
, 

Zf) tP 0 , 
1.-' 

~l V /' 
5 ,/ tv y 

"-
\j 

(p ,,/ " ..J!. C/." , • 

4- ,/ 
, 

) 0 0 

« .,.,/ , , 

1 ,/ ~)4 wlte. , 
10 ,/ <;" -f .... o.-_~..JJ 
II ,/ ) , V 
11.. // {)" ... Sd..f .... C(O--{ 
IJ ,,/ ~,Xt (!I;"" t..loy~y <;~ \Y 

L/ 

",/ 

'-"/' 

./" 

iL' 
,/ 
". 

/ 

,/ 
/' ,/ 

,/ 
/ 

.-,: 

':;'0 ..; 

,,/ '1:. :>..- ~ "(!. 

". '-'i" " 
• W"IffI redI ........... , I. .. 
- - --ow -.-.. , ..... _ 0 - ...... "'. ,.001"'1 ~. --,,_ '"" DrIIin9 Am r-7"fr-, 

~.rTllrk':::;;;;;::=:;;;:::::;;:==:;;::===:::;;;;;;::;::. __ 8::ItC=k;round==(:PP::.'"~)'::'~I~ 
Conv,rtedlow.ll, Y" :r...,,'- - No ___ We~I,O,. ________ _ 



BORING LOG Page..LOf...L 

I ')JECT NAME: _..lC ..... r<!~~~:::c'-"o~M::=:...J..F ___ 80RING NUMBER: .:;~? ;:uz-# I 
~JECT NUMBER: ---n'-r--:r.-----[)AG"E·TEO" L:OGIST' T! n , , 

DRILLING COMPANY' t:;7 ......... s '«. , 
72. !J ... " .J DRIlliNG RIG: r4. " -f .. I .. at..- DRILLER: 

MATERIAL DESCRIPTION ---I'":::." --, - L_ 
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PROJECT NAME: __ CI.</:..J:'fj~t ______ BORING NUMB~E:::..R;,;..: _c.",f;...,{S;..;"..z...-rL,.,.,.,. ___ _ 
PROJECT NUMBER: DATE: ')OJ z: t;79t? 
DRILLING COMPANY: ---A\1-+-I~-~S-,'<)------GEOLOGIST: =~~=~';f~~~~' ~========= 
DRILLING RIG' DRILLER' 11- ;51:=:f: 

MATERIAL DESCRIPTION 
Sampl. Depth Slows' Sampl. lithology U 

No. (FL) a~ or R,covery Change Soli 5 on. 0< ROO I (O,pthlFL o.nsltyf 
Typu Run (010) Slmpl. I Conslstene C 
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- Indude monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. 
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N 

~ ~ Remarks • III 
a " ~ • 0 
E a " " • E ~ ~ ., 

• 0 " "' " Q 

f).-! 
{ 

1IIA.o! s.f. 
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Background (ppm): '-l"-C--I 

Converted to Well: Yes No .,.-__ _ 

fJ ,I 
WeIlI.D. #: __________ _ 
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~OJECT NAME: _~~:=....-c:.. ________ BORING NUMBER: -Z I () z: ..3 
",_OJECT NUMBER: ----,,~_-------DATE: ?f/7.-Yf'. f 

""",11 I I.":> r-"UCHIV· /.J /" S GEOLOGiST· ~ UI,IL..'-II' ...... V"-'IYlI ,.....1" I. ~:l; 'C~~ I~!:! 
DRILLING RIG: C;;.-J. . .. -f.:> 11 ,-""L DRILLER: l[lJ;. 

MATERIAL DESCRIPTION 
Sampl Oepth BlowsJ Sample Uthology U 

No. (FL) S- '" Recovery Change Son S 
.nO 0< ROD I (OepWFt. Oensltyl 

Typlo Run (%) Sample ) Conslstenc C 
ROO No. Length '" y Colo Material Classification S 
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... Indude monitor reading in 6 foot inteIVals @ borehole. Increase reading frequency if elevated reponse read. 
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Converted to Well: Yes No ____ _ WeIlI.D. #: ___________ _ 
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PROJECT NAME: 
PROJECT NUMBER" 

__ C""'-"V-:........::c..~ _____ BORI NG NUMB;;.;::E::...Rc...: ---=2.::"'/'::;;-" r:i3J::Z~~;-;' "'c.{-o--__ 
DATE' - 4fi 'f.~ 

t""\MU I ."' ...... ,..,-., •• ",,, ... ". 
Ur"'-I1 .. L.I I'IU \,.,VIVlrf"\I'\I I . G,ll .~,<.... GEOLOGIST: 
DRILLING RIG: 05+L +v,c..J DRILLER: 

MATERIAL DESCRIPTION 
Sample Oeplh srowsl Sample Uthology U 

No. (FL) ... '" Recovery Cllang • Sell S 
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ROD No. Length 0' y Colo Material Classification S 
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Remarks: ------------------------

, , 

tl: - /<; .... . 1 
PIO/FIO R.,ding (ppm) 

... 
~ /., 

Remarks • <II .. - <II 
E • " -.. • E ~ .!!. 

" • d " <II 

(J.., 
~rr7 

Ii ... 

/ 
. 

So-i;, b 

, / 

-

Drilling Area 
r-71""+" Background (ppm): ~';-<--' 

Converted to Well: Yes No ---- WeIlI.D. #: __________ _ 
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'-.OJECT NUMBER' 

II 1.11.._ ,..,...,. ... n"."'. 
Un-ILLII'I\':) \..IVIYIr-t\I'I T. 

DRILLING RIG: 

Sampl Depth Blows I Sampl. 
No. (FL) "0' R.covary 
and 0' ROD I 

Type 0 Run ("I Sample 
ROD No. Length 

I /' 

BORING LOG Page ...!..- of --.l 

_L& LfM..o "1""- GEOLOGiST: t "(;,. =i " 
S-Ic. f~ DRILLER: 

-=C-u--~_e... _______ BORING NUMBER: ~ l"{) Z!tS 
DATE' 'l}Z~!4'r-

MATERIAL DESCRIPTION PIOlFIO Ftudlng (ppm) 

t.lthology U 
Chanv· 5011 S 
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y Material Classification e c. ~ . 
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~en rock coring, enter rock brokeness. 

- Include monitor reading in S foot intervals @ borehole. Increase reading frequency if elevated reponse read. 

Remarks: -------------------------------

-

Drilling Area """'¥n 
Background (ppm): '-'7'''''-' 

Converted to Well: Yes No ---- WeIlI.D. #: __________ _ 
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PROJECT NAME: 
PROJECT NUMBER: 

_ -->C': ..... <::;..vv:..-..:-f ______ BORING NUMB;;,,:E:.c.R:.:,..: --,z...7M/~j?-=Z-;.~L~.·'---_ 
DATE· - --H7~/CI"#J 

~ 

DRILLING COMPANY: ('-" r J/. - GEOLOGIST: 
DRILLING RIG: c....-t . [ ).. DRILLER: 

MATERIAL DESCRIPTION 
S.mpl Depth BloW1l/ Sample lithology U 

No. (Ft.) ..... Recov.ry Change Soil S .n. 0< RQO I (o.pthlFL D-nlltyl 
Type 01 Run (%) Sample ) Conal.tlne C 

RQO No. L-ngth .. y Colo Material ClaSSification S 
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Background (ppm): '-'.=b'-' 

Converted to Well: Yes No ---- Well 1.0. #: ________________ _ 
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COJECT NAME: eN c... BORING NUMBER: C"'c..:tI- ,,<w 0"1 D 
)JECT NUMBER: DATE: eb/?7 , 

.... ",LUNG COMPANY: -L~::-'-·" L'--n.",--.,':-,·--------GEOLOGIST: L .. r .. ;J.I ,?,: 0 J...,., dr;; ~' ~;h !2 ' ~ ~ DRILLING RIG' DRILLER' • 
MATERIAL DESCRIPTION PIDIFID R.adlng (ppm) 

5ampl • Depth Blows' Sample lithology U 
No. (FL) 6- or RltCovery Chang. 5011 S 
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- Indude monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. 

Remarks: 
----------~----------------------

Drilling Area ...-_.., 
Background (ppm): !L-_..J 

Converted to Well: t!52--- No ___ _ WeIlI.D.#: <!NC t.1-ctwQ70 
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PROJECT NAME: CtJC.. BORING;:~~~~~~~~:~== PROJECT NUMBER: .=:l~=--------DATE: 
DRILLING COMPANY GEOLOGIST: 
DR!LLlNG RIG: 

Remarks 
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PROJECT NAME: cu, t.. BORING NUMBER: ~ IJ.!~ $'Mw(jJ ~ 
CROJECT NUMBER' -"---------DATE· ?h: .,/~t7' 
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tt_.f DRilLING RIG: 'S.--\ c..,.. fv..t.. )b.. DRILLER: 

MATERIAL DESCRIPTION 
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d ml:1 IV) I Backgroun (pp ) '-'f'~ 

Remaoo:.~;;;:~;;:;::::::~::::::::~iD~~==============::: Converted to Well: Yes No ___ Well 1.0. t#: ________ _ 



OVERBURDEN MONITORING WELL SHEET 
BORING NO.:CiVC 2( -,,<:8/ 

CNCZ(-PO( 

~~~~~~ ____ r-~ __________________ ~DEVELO ••• ~~~ __________ ~ 

TION OF TOP OF SURFACE CASING: 

.... II----;------EoLEVAlrION OF TOP OF RISER PIPE: 

.... 1----+----- STICK ·UP TOP OF SURFACE CASING: 

f41-----T---STICK·UP RISER PIPE: 

.... ----+----1.0. OF SURFACE CASING: 
TYPE OF SURFACE CASIN'-G-: --M-::-;~"=--:P:-.-----

If;g:t=t-----TYPE OF SURFACE SEAL: .,(AiVlto. 

=----+---RISER PIPE 1.0.: (.-0- I' 
TYPE OF RISER PIPE: pr/C. 

BOREHOLE DIAMETER: -1.6:... • .::lC'l.-_______ _ 
1I-----1i---TYPE OF SEAL: Jt/r?!>C 

... __ +-___ ELEVATION I DEPTH OF SEAL: 

-4--f----TYPE OS SEAL: A.l6VlP 

-4--+---DEPTH TOP OF SAND PACK: 

-4 __ +-__ ELEVATION I DEPTH TOP OF SCREEN: 

---+---TYPE OF SCREEN: 

SLOT SIZE X LENGTH: 

I. D. OF SCREEN: 

~---T---TYPEOFSANDPACK: 

0. tJ(O ><10# 
;. '2~rl 

1t6",,o. 

t---+---ELEVATION I DEPTHBOTTOM OF SCREEN: 

---+---- ELEVATION I DEPTH BOTTOM OF SAND PACK: 

TYPE OF BACKFILL BELOW OBSERVATION 

WELL' ~¥\f' 
~ __ L _____________ -====:':~==:j-----ELEVATION i DEPTH OF HOLE: 

-I 

I 

r 



BORING No.:CN"cl--8lO/ 
CNCQ-At? OVERBURDEN MONITORING WELL SHEET 

~~~~~~ _______ LOCA 

j---------r?'---'FiF==l----ELEVATION OF TOP OF SURFACE CASING: 

~--+----ELEVATION OF TOP OF RISER PIPE: 

.... 1---+---STICK -UP TOP OF SURFACE CASING: 

RISER PIPE: 

"'--+---I.D .. OF SURFACE CASING:'-'>,.,.-_____ _ 

TYPE OF SURFACE CASIN",G,-: ---"' ..... ____ _ 

TYPE OF SURFACE SEAL: _____ --""_:-

=----!----RISER PIPE I.D.: 

TYPE OF RISER PIPE: PIi'C 
j 

BOREHOLE DIAMETER: I. 6:" 
4---+---TYPEOFSEA.~L~: ___ -"~~7T ___ _ 

Nd0P 
4:-__ f-__ ELEVATION I DEPTH OF SEAL: 

.... --+---TYPE OS SEAL: r.&/Il f 

.... --t---DEPTH TOP OF SAND PACK: 

.... __ +-__ ELEVATION I DEPTH TOP OF SCREEN: 

---f---TYPE OF SCREEN: We. 
SLOT SIZE X LENGTH: (f),&(& IC cd)'If 

1.0. OF SCREEN: 1.2 £t' 

TYPE OF SAND PACK: :1t~f 
(Mill {> . 

1---+---EILE'v'ATIION I DEPTHBOnOM OF SCREEN: 

---+--- ELEVATION I DEPTH BOnOM OF SAND PACK: 

TYPE OF BACKFILL BELOW OSSERVATION 

VVELL' ~ e . 
1 __ L _______ ....:===:.:~=::::JI--EU,VA.TICIN i DEPTH OF HOLE: I 



OVERBURDEN MONITORING WELL SHEET 

C~2f-~?> 

BORING N0;tZ/fi'r 
PROJECT~~~ __ ~~~ ____ __ 

ELEVATION 
FIELD GEOLOGIST 

r------"'----~;;;;:;,.---Rf===---ELEVATION OF TOP OF SURFACE CASING: 

ELEVA.llCNQ 

..... II---+---ELEVATION OF TOP OF RISER PIPE: 

1-'111---+--- STICK -UP TOP OF SURFACE CASING: 

14f---+---STICK-UP RISER PIPE: 

"---;---1.0. OF SURFACE CASING: '--....::.....,-----
TYPE OF SURFACE CASINc:Gc..: __ ...:::."_<;:,----

TYPE OF SURFACE SEAL:-r.,--_____ _ 

t0J,v, p 

=---+----RISER PIPE 1.0.: 1.2-"'- /' 
TYPE OF RISER PIPE: pvt 

BOREHOLE DIAMETER: t.5:rr 

.---+---TYPE OF SEAL: - tIbn e 

... __ +-__ ELEVATION I DEPTH OF SEAL: 

,,--+---TYPE OS SEAL: Al'4/r1 ~ 

"---;---DEPTH TOP OF SAND PACK: 

.. __ +-__ ELEVATION I OEPTH TOP OF SCREEN: 

----l----D(PE OF SCREEN: 

SLOT SIZE X LENGTH: 

I.D. OF SCREEN: 

e----+---- TYPE OF SAND PACK: 

1---+---ElcEV'ATION I DEPTHBOnOM OF SCREEN: 

---+--- ELEVATION I DEPTH BOnOM OF SAND PACK: 

TYPE OF BACKFILL BELOW OSSERVATION 

WELL' ~.~ 
I __ L _______ --====~~=::j--- ELEVATION i DEPTH OF HOLE: 

"' 

1-

) 
-

( 



c 
BORING NO.CVC-2l ·IItWV( 

OVERBURDEN MONITORING WELL SHEET 

ELEVA 

rON. {If.i41' 
6.0'1' 

(~a {I 6 f/1.Je. ( 

"Jr. (rON..-
C;~~eI{l Pd 

(&Pi, rJ2f'f 
~~f~. 
~,,~. 

'---+--RISER PIPE 1.0.: ...... z:..l{...!n.L,;... _--,-__ _ 
TYPE OF RISER PIPE: p or ~c.6 . &{~ 
£fc!Sf" 7'1",,«t/CF·i!j 
BOREHOLE DIAMETER: tB. U' en (t(-2'S~ IOf{~) 

.----j---TYPE OF SEAL: f!;,.s({aNi Cr.>6A&d-r~.r 

4 __ -j-__ ELEVATION I DEPTH OF SEAL: , 

.---1r---- TYPE OS SEAL: "cJdq> ~.,J" (,Q/.('2/ ve &.fz.. ?a (0 d ; 

~--+----DEPTHTOPOFSANDPAC~ 

~ __ +-__ ELEVATION I DEPTH TOP OF SCREEN: 

----j---TYPE OF SCREEN: 

~ 
1.0. OF SCREEN: 2,. 't.t . 

----j---ELEVATION I DEPTH BOTTOM OF SCREEN: 

---+--- ELEVATION I DEPTH BOTTOM OF SAND PACK: 

f ( 

f 



OVERBURDEN MONITORING WELL SHEET "(":';~~ 
~~~~~~~~:METHOD: 

r-------r~--'"""IFilI==+__--·~1 ~',Jnll"l'" OF TOP OF SURFACE CASING: 

t 

.... t---t---ELEVATION OF TOP OF RISER PIPE: 

"'I---!--- STICK ·UP TOP OF SURFACE CASING: 

RISER PIPE: 

..... --j---I..D .. OF SURFACE CASING:~fI 
=-:,...:r:....!7~=-7"'"I 

. 2 ' =---l----RIISER PIPE 1.0.: .--;::.L( ;.."'!..,---::::--__ 
lYPE OF RISER PIPE: 'floC, !>c!... qD 

6'<66 -aa:wl ' 
BOREHOLE DIAMETER: 8.z-f>o &'X" flW 

"---!---lYPE OF SEAL:@&to.""-<l CeMtM.f-ry;e:r 

4----!---ELEVATION I DEPTH OF SEAL: 

4----!---lYPE OS SEAL:"~ 5o..dcc Ot'ff5) 
(/f: Ok· 5<iWb 

.--1---DEPTH TOP OF SAND PACK: 

._--l ___ ELEVATION I DEPTH TOP OF SCREEN: 

----!_--lYPE OF SCREEN: pK. 'fF6. c(O. ;:.1. . , 
SLOT SIZE X LENGTH: tJ. O{ff) ",.,,. <l 

1.0. OF SCREEN: _2~,,-\,-,ft;..:..~' ___ _ 

:------i:-----f;LE'VATIONI DEPTH BOTTOM OF SCREEN: 

--~r--- ELEVATION I DEPTH BOTTOM OF SAND PACK: 

lYPE OF BACKFILL BE\"W OSSERVATION 

WELL: WI~ <Ck.. 'AA"J I_J-. ______ ~~~~~t==j---·El I DEPTH OF HOLE: 



BORING NO.Q1::?f-AIt.a:>..: 

OVERBURDEN MONITORING WELL SHEET 

PROJECT.~~""-=~~2~~==I~?!~G~~'7:J..~~~--lMETHOD:~~~~~~-j 
ELEVATION ~~~~~~~NIE~GE.~===j FIELD GEOLOGIST .l!J.JU<ts...Id!L~~~ _________ -I01 

1------?~--..,fiIIF=T_--ELE,VAinON OF TOP OF SURFACE CASING: 

..... I--+---·ELI:.VATION OF TOP OF RISER PIPE: 

..... I--+---STICK-UP TOP OF SURFACE CASING: 

J.oIIIf---l---:STI(:K-lJP RISER PIPE: 
4--1---1.0. OF SURFACE CASING: 

~--f---I~ISE,R PIPE 1.0.: 

~--L----B~O~:~E;HO~L~E~D~~~M:E~TE~R~:l.8~.~~~K_~;"'~U'OA~) 
.--I'----rfPE OF SEAL: B;dfa ... s1 <A .. ~ 

~~~M 
~ c1tt 'f{f3/~e~{ 

:: !). 2f.{l{. -

4----i---ELEVATION' DEPTH OF SEAL: 

"""--I---rfPE OS SEAL: "c..Ir:Jf:e 4eo''' (/~ ~ 
fjCt..d. 

...... --\---DEPTH TOP OF SAND PACK: 

4----i---ELEVATION' DEPTH TOP OF SCREEN: 

---\---TVPE OF SCREEN: PiC; ?e-t. "f1 6 t 

SLOT SIZE X LENGTH: 0.010 In. )( /0!6 

1.0. OF SCREEN: _2I1:L'·.t<;"L-'-' ___ _ 

rfPEOFSANDPACK: C~~ FQk. 
1arcl {1Wrhrrl 

---t---ELEVA nON' DEPTH BOTTOM OF SCREEN: 

---11--- ELEVA nON' DEPTH BOTTOM OF SAND PACK: 
rfPE OF BACKFILL BE"OW OSSERVATION 

WELL: 6ol.1qlQfz.- :5ancl I--L ______ -====~!==J--ELEVATION ,1lEPTH OF HOLE: 

I I 

/ 

I 



OVERBURDEN MONITORING WELL SHEET 
BORING NO.~IV'1 

r-------r~--... j.if==f---ELEVATION OF TOP OF SURFACE CASING: 

..... 1--+---ELf,VAnONOF TOP OF RISER PIPE: 

.... f--+---STI1CK-UP TOP OF SURFACE CASING: 
RISER PIPE: 

-4---t---I.ID. OF SURFACE CASING:IO: t-,J\ ''¥-lY~.c:<!-,. 

=----!---RISER PIPE I.D.: 

BOREHOLE DIAMETER:. .. 
.. ---!I----TYPE OF SEAL:f~,,":J:JiC~~'-""'''''rl''''''=::.A':''<''!o::V 

-r'ff< X 
4-_--If-__ ELEVATION I DEPTH OF SEAL: 

.... --+---TYPE OS SEAL: 't:.~ (j,(oy/" (wI6t/J 
VE Qiz... "'>4 .. J 

-4----!---DEPTH TOP OF SANO PACK: 

-4-_--! ___ ELEVATION I OEPTH TOP OF SCREEN: 

---+---TYPE OF SCREEN: pre., ~ll7tle'::' I-

SLOT SIZE X LENGTH: 0 010.:0)( t01f.. 
I.D. OF SCREEN: ---,~==' :.!.1..:.·""'-:.... ___ _ 

I---l---IELEVA ,'ION I DEPTH BOTTOM OF SCREEN: 

----1--- ELEVATION I DEPTH BOTTOM OF SAND PACK: 

I 

) 

I 

J 



BORING NO..(2tk:?( -1It4/1 
OVERBURDEN MONITORING WELL SHEET 

PROJECT 

ELEVATION ~;~~~~~ME~~=~~=j FIELD GEOLOGIST k!ij~~~t;;~?iJ.~~_"::::::::~===:jOI 

1------r'=?'--~FiiIIF==:____--ELEVATION OF TOP OF SURFACE CASING: 

75ia{ m ci 
Dr,'clef' S.2. 

::C'" ((0{ e 

ON ... af 
, (Pi'l cv'flt'v.lj s. 

4--ii----ELEVATION OF TOP OF RISER PIPE: 

.... I--+--STICK ·UP TOP OF SURFACE CASING: 

.... f----I'---STICK·UP RISER PIPE: 

.... --+---1.0. OF SURFACE CASING:.l: -,-:',-1' ('7'0~J(~¥-=,......,~ 
TYPE OF SURFACE CASING: S ,: "(, 

TY~.e OF SURFACE SEAL: VonCre/e &I 
/J"J _ ,t _ 

( (I{u.j:;krl'f!le) 2 c ICZ' .;: b 4" • 

4--li----CEPTH TOP OF SAND PACK: 

.... _-li--__ ELEVATION I OEPTH TOP OF SCREEN: 

---t---TYP'EOF SCREEN: 

SLOT SIZE X LENGTH: f!).t!Jrl!'J/1t f( 1M. 

1.0. OF SCREEN: -=Z::....<.",...', .:..' .;..' ___ _ 

---i---ELEVATION I OEPTHBOTTOM OF SCREEN: 

-----j~-- ELEVATION I DEPTH BOTTOM OF SAND PACK: 

TYPE OF BACKFILL pEl-OW OSSERVATION 

WELL: CWfJ) QJZ. S::lnd. 
1_-'-___________ .... _.~. -_ -_ ----1-+---1=1 TION I DEPTH OF HoLE: 

I 



SORING NO.: Cttl:?/ -1ft.; 

OVERBURDEN MONITORING WELL SHEET 

I------r~--... t"illr==+_--FL!'VATIONOF TOP OF SURFACE CASING: 

Nu ~(l? 
f' w..cl. t"4( 4 rive 

rlAv'YI· ~~ 
pr;Jvu. €J~ilj 

". • '( (.~ (It-.. '!-kil. 

j)('t/w, ~f 
~.(?d e.,ffi 'wf 

..... t--+---ELIEVA.TlON OF TOP OF RISER PIPE: 

-UP TOP OF SURFACE CASING: 

14!---t---:STI(:K-lJP RISER PIPE: 

...... --1---1.0_ OF SURFACE CASING~:~~~~~~= 

=---+---RI:SER_ PIPE 1.0_: =,2.r,,:"-...:'''-:--::--:-:: __ 
TYPE OF RISER PIPE: PkC..;Scfi -H'<Z. 

P/V"t &.. "11I1"fKit1e( ( F':r.) 
BOREHOLE DIAMETER: ,",1i:-_~25i'f,-,-('!:'''--:----::::---: 

.----1---TYPE OF SEAL: rtrl[4o'\d Ce..,e.".trype-r 

+---1---ELEVATION I DEPTH OF SEAL: _..:.'....:....::"--1 

TYPE OS SEAL: ((Me ~otd/l (/f::Cik. 
-Sa""" C3~ 

+---l---DEPTH TOP OF SAND PACK: 

....... _-I!-__ ELEVATION I DEPTH TOP OF SCREEN: _-=.' ....... -1 

'-----i---TYPE OF SCREEN: f'tr,u.t/~ ,::-r. 

SLOT SIZE X LENGTH: tJ.O((J",. It( (0/6 
1.0_ OF SCREEN: 

OF SAND PACK: ~ Qk. 
4? cd {~Ia .&:",1 . 

---t---ELEVATION I DEPTHBonOM OF SCREEN: 

----1--- ELEVATION I DEPTH BonOM OF SAND PACK: 
TYPE OF BACKFILL BELqw OBSERVATION 

WELL: (zt0q) paz.. -Sa...d 
I-~ ______ -=::::::::~~=j---ELEVATION I DEPTH OF HOLE: 



OVERBURDEN MONITORING WELL SHEET 

I-------r~---"f'_===l_--· "l"VATION OF TOP OF SURFACE CASING: 

I ... t---t---EU'VA.TIC)NOF TOP OF RISER PIPE: 

.... 1---+---S.ICK ·UP TOP OF SURFACE CASING: 

f4IIl---+---STICK-UP RISER PIPE: 

-4--1---1.0. OF SURFACE CASING:=-~~T7r~!.(!.~~",",,(.1 

TYPEOFSURFACECA'''N~~~~~~~~ 

A TYPE ~F SU,\"ACE SEAL: (_0 ,ALb .Ai: ,.. 

~ I¥-~ fvw"t.tJ 
'-fI!--\t---RISiERPIPEI.D.: 'S~" 'riD f" (U ....... ,~ 

TYPE OF RISER PIPE: '$ c ,.,0 \'0 pu c 
~"'e.Qt .. 1),.-.,. 6 h •. 
BOREHOLE DIAMETER: ,,0 .~, 1.-, 

OF SEAL: P~-I j.;.) 77f'1F" L c" ... -I-
1/1o;;;~-- "&ee#,¥."'t ~f'" ,Pn-. ~. r,e. ~.,. j'J z..c ' 

'+i----j~e.t,i{'( L>,."d,M.. is: ~ «~k i .". 

... -+,t-,/i--- ELEVA OF SEAL: 
-4-1'-1--'01---- TYPE OS SEAL: 

:.7rVt>z~ 

4"""~"f----DEPTH TOP OF SAND PACK; 

-4 __ -l-___ ELEVATION I DEPTH TOP OF SCREEN: 

----l----TYPE OF SCREEN: s .. u <to> pv C. 

SLOT SIZE X LENGTH: ,0/'O- ...... .Ie rer 

1.0. OF SCREEN: .2 -.~ ~ k 

.----\----TYPE OF SAND PACK; Z.""/)6 S1,.-O,.ttD 

$1!(~4 ~,...D 

1---+---E,LE'VA l·ION I DEPTHBOTTOM OF SCREEN: 

----f--- ELEVATION I DEPTH BOTTOM OF SAND PACK: 
TYPE OF BACKFILL BELOW OBSERVATION 

WELL: !2ol3o sr~~ S,tu4 s:..o 
I_-'-____________ ~~-=--=--=-:.r+---ELEVATION I DEPTH OF HOLE: 51.:---,-.=.;;O-j 



OVERBURDEN MONITORING WELL SHEET 

ELEVATION 
FIELD GEOLOGIST 

r-------;~ ... ---.::-===l---ELEVATION OF TOP OF SURFACE CASING: 

.... I---!----EI~EVAn'ON OF TOP OF RISER PIPE: 

.... I---!----S·nCK·UP TOP OF SURFACE CASING: 

i<IIf---+---STlCK·UP RISER PIPE: 
4--1----1.10. OF SURFACE CASING: 

TYPE OF SURFACE CASIN""G-: -------

TYPE OF SURFACE SEAL: ~ wbO - ~/-S/"" 

=---!---RIS,ERPIPE 1.0.: 
TYPE OF RISER PIPE: 

BOREHOLE DIAMETER: 
&---4---'YPEOFSEAL:~' ______________ _ 

- ., 
14--+---ELEVATION I DEPTH OF SEAL: fJ 
14--+---·TYPEOSSEAL: F'ck±l,..J 

-4--+---0EPTH TOP OF SAND PACK: 

-4 __ +-__ ELEVATIONI DEPTH TOP OF SCREEN: 

---+---'TYPE OF SCREEN: 

SLOT SIZE X LENGTH: &.c'J/" ({O' 

1.0. OF SCREEN: {.2f:" . 

~--+---~PEOFSANDPAC~ 

___ -I-___ ELEVA TlON I OEPTHBOTTOM OF SCREEN: 

___ t---ElEVATlON I DEPTH BOTTOI.I OF SAND PAC~ 

TYPE OF BACKFILL BELOW OBSERVATION 

WELL: 1-.1 ______ ~~~~~~==r_--El ... "OT',., ... /DEPTH OF HOLE: 

( .. f!.,7l:' r J 

l' 
I 

(IZ I 



APPENDIX C 

FIELD SAMPLING DATA SHEETS 
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SOIL & SEDIMENT SAMPLE LOG SHEET 

Project SHe Name: 
Project No.: 

o Surface Soil 
;ii:' Subsurface Soil 
o Sediment 
o Other: 
o QA Sample Type: 

Date: '6:-16'-"'"7 Depth 

Date: 

MonHOI' Readings 

(Range n ppm): 

rome DepIh 

SAMPLE COLLECTION IN~ORMA TION: "," 

Analysis 

08SERVATlONS I NOTES:", 

MSIMSD Dupllcote to No.: 

,,' 

Page of 

Type of Sample: 
o Low Concentration 
o High Concentration 

' .. - . 
Color Description (SiIncI, Silt, Clay, Moisture, etc.) 

Color Descripljon (SiIncI, Silt, Clay, Moisture, etc.) 

Container Requirements Collected Other 

4 - fEAJ r:oP.:<:. 5 
I - l../ (J 'Z. r:.f •• -c:<:. , 

" MAP: 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

[] Surface Soil 
9': Subsurface Soil 
[] Sediment 
[] Other. 
[] QA Sample Type: 

GRAB SAMPLE DATA: 

Inne: 0 '1- f ~ 
Method: OPI 
Menttor Reading (ppm): 'Z- 0 

COMPO$ITE SAMPLE DATA: 

Date: r .... 

Method: 

Monitor Readings 

(Renge in pp:n}: 

SAMPLE COLLECTION INFORMATION: 

Analysis 

Depth 

Depth 

Color 

Color 

- . 

PageL of I 

Sample ID No.: -Z I <;2. is p f( ¢<I,p -
Sample Location: -="Z.=+lfif-"-:ct'!'-'JCfc..--r-_ 
Sampled By: /ll~f-v-.-K(,·-
C.O.C. No.: 

Type of Sample: 
[] Low Concentration 
[] High Concentration 

Description (~, SIR, Clay, Moisture, ele.) 

Description (SMod, Silt, Clay, Moisture, ele.) 

Container Requirements Collected Other 

OBSERVATIONS 1. NOTES: MAP: 

Circle if Applicable: 

MSIMSD 

£I 



SOIL & SEDIMENT SAMPLE LOG SHEET 

~ rl------________________________________________ ~pa~g~e~~O~f~~~ 
Project Sits Name: C (,-v <;... Sample 10 No.: "k.l '$..1..!:' <!/ s t/>-:;f, 
Project No.: Sample Location: Z,lE-:!:...s 

Sampled By: 1· /-,-=/(£,'''' 
[] Surface Soil C.O.C. No.: 

~ 

iJ' Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [] Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: (p/ "l: 3.fq'f Depth Color Description (Sand. sm. Clay, Molstur •• etc.) 

Ttme: oct () 
;; -& ( S~SG-~ MeIhoQ: OI~1 ~ VI> '-<Jo "'-

MennOI' Reading (ppm): to 
COMPOSITE SAMPlE DATA: ,'," . 

Date: T .... Depth Color Description (Sand. sm. Clay, Moistur., etc.) 

MeIhod: 

MennOI' Readings 

(Range in ppm): - ., 

SAMPlE COLLECTION INFORMATION: 

Analysis Container Requirements Collected Other 

1!>7t--yl ED/~ C~ C-h~ 
I) f.l-1--I1l'1 t.O£? ~ i '=1 ......... LI- o~ 

OBSERVAllONS I NOTES: MAP: 

Circle if Aw/lcable: 
Signaturr! IJJ 

MSIMSD Duplicate ID No.: 

V 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page of 

( Project Site Name: 
Project No.: Sample Location: 

,~~ Sampled By: 

Sample 10 No.: d./sU%7o~1 
[] Surface Soil C.O.C. No.: 

At Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: D Low Concentration 
[] QA Sample Type: D High Concentration 

GRAB SAMPLE DATk .• U,k •. . ~. ~(:~~ti?':%~ . :.;,-: . .<.~;:' ·'i<' 'd',".:' c::!.t." . ~> . . ';>".:;,.~. . : ' " 

Oate: 'X-/'r;-'i T Depth Color Descriplion (Sand, SIlt, Clay, Moisture, etc., 

r .... ' O'!\O( ::l 't: <." :;:-~'" d. C;~ s j Ir/y cloy MeIhod: OPT C.O - .0 
Monitor Reading (ppm): /60,..".., 
COMpnc:ITE, SAY.PI...E.JlA..Tk ... ; . r.\..~. ~'Tt~~0.: . ' .. ' .. ~. " . . 

--<",-~: .,' . " " " . 1", ,. " .~ .'.:,"";',.- . : 

Oate: Tme Depth Color Description (Sand, Silt. Clay, Moisture, etc., 

MeIhod: 

MonItor Readings 

(Ronge in ppm): 

SAMPLE COLLECTION IN~ORMA noN: '}:';--" 
. . 

Anolysls Container Requirements Collected Other 
7,(-1 b.X . - 4· £hCa~ 5i'-flF1<:j 
PHtf 1_ L/.Q'2.. o'"_lr • .:.co:. /I 

OBSERVATiONS I,NOTES~. . ~. ~"-",~: ~.:,; ", ,. -'-." . MAP: i •.. : ' . ,~~ 
" 

J;;/oJ. D#fv ~ 8", 0 <-

;/.S. ("')/0 f'/~~ d.SC~ 
Wi F, / f~r- ;;. / r:o flfr"\. 

CIrdo if AppIIcobic .~: .'~,.,..-. .".:',:"',:;,t, :'.~. ~ ': .. ': . 
Slgn.17

12 
tW 

MSIMSD Duplicote 10 No.: 



SOIL & SEDIMENT SAMPLE LOG SHEET 

~I 
PageL of ....L 

Prni ...... c:::it.a. ,.1 ......... 1'00· C jVl:..- Sample 10 No.: Z. {.5L lJ <i. ~JIC,tJ •• _} ____ " ... l'Iellllt:;. 

Project No.: Sample location: c:: I {!, d'if 
Sampled By: ~ . r, "- ~f.,~ 

[] Surface Soil C.O.C. No.: 
fl· Subsurface Soil 
[] Sediment Type of Sample: 
[] other: [] low Concentration 
[] QA Sample Type: [] High Concentration 

GRAS SAMPLE DATA: 

Date: c,!< :1 J'r'f DepIh Color Description (s..d. sm. Clay, Moisture. etc.) 

Tome: <:> _"f C;; 0 

(!~..y 5", fly cti - trv,{>-f Method: OPT f. - 9-
Monitor Reading (ppm): r:J i) , 
COMPOSITE SAMPlE DATA: . 

Date: Time Depth Color Description (s..d. Silt. Clay. Moisture. etc.) 

Method: 

Mon~or Readings 

(Range ., ppm): . , 

SAMPLE COLLECTION INFORMATION: 

Analysis Container ReqUirements Collected Other 

B7'«',£ f if DB ., --" I? 
I/r1+ll 2Il~o t. -It J" _ U 04-

loci /=oc- yO'L-

(} S ~'--u- 1& o~ 

OBSERVATIONS / NOTES: , MAP: 

Circle if Applicable: Signature(s): J 
MSiMSD Duplicate 10 No.: k:Jj-z r 5L.!3 tP'icfGP1 D 

v 



SOIL & SEDIMENT SAMPLE LOG SHEET 

I , 
Project Site Name: Sample ID No.: 2/5.!.;3 1>9'd;ld 

Page I of I J 
~ 

Project No.: Sample Location: ~ ( 13 f/!. C; 
Sampled By: l . r ".,...../:;;1, ~ .. 

[] Surface Soil C.O.C. No.: 
9> Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [] Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: <,/0/<{'1 Depth Color Description lSand, SIH, Clay, Moisture, etc.) 

TIme: o'«'} 0 ()~o ............. 
<;J.!C-~-~ Method: ()p7 1- -y-' • .. -lI3lau( 

.i Monitor Reading (ppm): z.. ~J-q ... 
COMPOSITE SAMPLe DATA: 

Oate: TIme Depth Color Description (Sand, SiH, Clay, Moisture, etc.) 

Method: 

Mon~or Readings 

(Range in ppm): - .. 

SAMPLe COLLECTION INFORMATION: 

Analysis Container Requirements Collected Other 

J'J 7t:~ / eO f> ~9 C"",:o.-
P'f>rHllA Hl..f~"",- <lob 

OBSERVAnoNSJ NOTES: MAP: 

CKCJe if Applicable: Signatu ~(t): li ~ 
MSIMSD Duplicate 10 No.: 

/II ("t/ I 
[I 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page of 

Project Site Name: CA.)(.d-.\ Sample ID No.: ~l5)..,~Il~S-~ 
Project No.: Sample Location: fi-~ 

Sampled By: 0IR.l 
[J Surface Soil C.O.C. No.: 

;s' Subsurface Soil 
Type of Sample: [J Sediment 

[J Other. 0 Low Concentration 
[J QA Sample Type: 0 High Concentration 

GRAB SAMPLE DATA:,<:,'~' .' "'"f~ :;j~.,'tt5'{{ . :.~ . .'":':;::~~. : -<:,',,' .. ,.," '.,. ,.:~;, ' . , , 
, . 

Date: ~-IJ?-"7't Depth Color Description (Sand, SIlt, Clay, Moisture, etc., 

Twne: 0" ~'-.J 
I sdr,. Chy MeIhod: .on ,C::O~6,C ~~t't..~ 

Monitor Reading (ppm): l{b 
COMPOSITE SAMPLE,/lATA:, " . ·;~"i. :,~,~~~ . ":,~"':,::',-: : -,'-,". . ~: . .. ~- " -:.' ,".".,'. 

Date: Time Depth Color Description (Sand, SIlt, Clay, Moisture, etc., 

MeIhod: 

Monitor Reaaongs 

(Range in ppm): 

SAMPLE COLLECTION INfORMATION", . " ,: ... " , ,"-. " 

Analysis Container Requirements Collected Other 

.l!. I ,;; £:>{"J . ' - '-!-EM'..,r= Z"-/Sc:r'r 

OBSERVATIONS (,NOTES:, ····-i'·'-;;:.:· . .,:: ~,:'.'-, .: :,~.: 
.. ...,. MAP: " ~.< ' , ',; ":' 

Tot .. ..., ~tk- -=- 8".0 (" 
w;o p,-Jf<r -=-/70prr-----

Wi j\ ~ ~ Q (ff' r-'\. 

Cln:Je if ApplIcable: .;). ,-,i.:- .. ., . \~ ," -;.:,;- ',: ~. ' , 

SI7~# 
. . "_.'.-." . 

MSIMSD Duplicate 10 No.: 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page of 

Project Site Name: C/I.X,o..\ Sample 10 No.: O! 1St BI"d,¢2{t8 
PiOjed No.: Sample Location: 

~ Sampled By: 1 Surface Soil C.O.C. No.: 
Subsurface Soil 

[] Sediment Type of Sample: 
[] Other: [] Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATk)."',· .,; :".; :.~ ~;~4i"~ ,,~;;;:: ,:,:;::~. . ",-"-,-
, .,;; , t~·'-~".' . "'J~ • , . ':-., 

Date: . 'i?'~J ~''J."3 Depth Color Description (Sand, Silt, Clay, MOisture, ete.) 

I!:,me: o~y~ 
- 0' G~,~l. s; Ify G lc:.y Method: OPr /.0- tS". 

Mannor Reading (ppm):. <:'n."., .... (t-\'(>...)' 
COM~S"_"'pt ".!l~~ .. : :,,;'i ... ;;,~~t .•. ".\., . .' .... . .~-,: . - ,."-. 

. ' 
" .;/: ... ' . ..; , ... 

Date: Tme D.pIh Color Description (Sand. Silt, Clay, Moisture. etc.) 

Method: 

Mannor Readings 

(Range OJ ppm): 

SAMPlE COLLECTION INFORMATION:.' .". . ' .. ;i .-

Analysis Container Requirements Collected Other 

R~ f:.J:)13 .. '-I ~ E"'c:"' ...... <. 8-jg-~~ 
PJJ1+ /. 1I 07. c." .• ~ '/ 

" 

OBSERVATlONS I NOleS,· .. . ,~-: 'j)~ .. ;;' "<, "'. 
. ,~ MAP: ~.~~ 

" 
.. 

rJp 2- 8", () (" 

"Yo f"Id-~ .::L I'tD fffVI... 

r-y II ~ <:;0 fft"\ -

Circle if Applicable: -;t. "',t,' - .... 

S:;:~/d 
'-~",' ." .. 

MSIMSD DupileotelD No.: 

V' 



Well: 'Wo.L</</J I 
Site: 2. I 
Date Installed: "1-/t z-f rr 
Date Developed: ylf1r! 
Dev. Method: i!!:. t 
Pump Type: d '"1::'1,,<....,. 

Time Estimated Cumulative 

Sediment 'Nater 
Thickness Volume 

(Ft.) (Gal.) 

I' :, b 3" 

1/ 3- ~ -;s 

I 

~ .. 

MONITOIRING WELL DEVELOPMENT RECORD Page_I of L 

I 

Depth to Bouom (ft.): _-...I.l",D~ __ --:;-;,... 
Static Water Level Before (ft.): $". (. { t 

Static Water Level After (ft.): ,..-__ _ 
Screen Length (ft.): ___ "11-' ___ _ 

Flesponsible Personnel: _.:..1...,. . ..:..r:::. .. '"-<-.=>cJ:K~(!!.,.:,~ _________ _ 

Drilling Co.: C <.. sJ<>~ p-;({. -=y 
Project Name: __ .l..C..!":"v:.::'-::::...-_____________ _ 
Project Number: _______________ . __ _ 

Specific Capacity: _--::::-:---:;-_,..-__ 
Casing ID (in.): Gie" ? It 

Water Lelvel Temperature pH Specific Turbidity Remarks 

Readinns (Degrees C) Conductanca (NTU) (odor, color, etc.) 

(Ft. below TOC) (Units ) --
I 

t.rr -z. :t, l./ {, .1-1./ 1- } 1- 1 Zt: Dp"'l, '"' {;.VIOJe>V, <:.4..u-
S- ' <;,--z.. Z <f': I C;.0 /. (1- 5"is" ~c!!(~ 



MONITOBING WEll DEVELOPMENT RECORD Page _1_ of _(_ 

We II: 'l1A ( • .!):£ 2. Dept h to Bollom (f1.1: __ '::"(..L'I-;:::---.;::-:--_ 

Site: Z. I Static Water Level Before (ft.l: &-. ~"" 
Date Installed: 7-(I'!..( 'f « Static Water Level After (ft.l: "..-__ _ 
Date Developed: y{~('( f Screen Length (ft.): _~{'=.!,o~r ___ _ 

Responsible Personnel: .~/~ • .,..f-~~:.:: ....... =-:::.:.."-l.'-.:,,,--=:-_______ _ 
Drilling Co.: C~~ ~.f-.- ("=> ... [{"J' 
Pmject Name: __ e=.:..J.1:..~:::L-,--_________ • __ _ 
PlrOject Number: _________________ _ 

Dev. Method: ...,--.IJ,-L1!~"""';--"c----- Specific Capllcity: __ -;< ____ _ 

Pump Type: &:i'J<.J Casing ID (in.): __ -....:z~" ____ _ 

Time Estimated Cumulative Water Lel/el Temperature pH Specific Turbiditv Remarks 

Sediment Water Reading:~ (Degrees C) Conductance (NTIJ) (odor, color, etc.) 

Thickness Volume (Ft. below TOC) (Units __ I 

(Ft.1 (Gal.l 

lo~,- ( I 2. c{ I ·~D.I +, "l1-- /. q r lt4- (/17 .... </......., 
~ ~o.c. 1,2'l. (, j.t 017"/"...-IOY"L "2-~ I"'. ~ 0 11.f4 

(011-; l_, ?-~ n·1s ?~, ,) "1;)~ /. yo Z",r 'ilry,iflv C!o~ 
(eJ~b -r {.A. V o .-7. (j JJ. \ ' -1'/'7 Tj/' 

I P -
I( 0,> - 't~ I IO~S-S- ~-t.-'i 1·'}-,c (. ~2... !~t:. 0,."., "', 
II ( -.... i /t. l,lf ·/,1'1 I~I'... 6.4(:;' ~ 
l(1.. \ 5,S- 1I,C.1- '-to _ I 1 )0 ,. t Z J v 5" 6p~......-.a-

v 

-



( 

Nell: "J1;U...., 0 :L 
3ite: c..-I 
)ate Installed: 1i{z-/ '1 ( 

)ate Developed: ~~{ ~ 
)ev. Method:B= ~9 
'ump Type: to:. .. 1, 

Time Estimated Cumulative 
Sediment Water 
Thickness Volume 

(Ft.1 (Ga!.1 

o «~o/ / 
6 C( '>Lf '3-

o «i/o 7.0;-

6 ~q~ £,( 

o 'it; > .;;:-
too I 1'-
{lY6r q. 
l& I> ~( 

/J.7(C(' 1.~ 

MONITOBING WELL DEVELOPMENT RECORD Page _( ,01 ( 

{
(/I 

Deplh to Bottom (It.): _--..!c.JY,,:-:--=-__ 
Static Water Level Belore (fl.): q,:t <
Static Water Level After (It.): _',-,Z",-:..c'l' __ 

Responsible Personnel: 1F:~,....~1<-.:..1 -","""-~/,-L-",{'-,:_~ _______ _ 
Drilling Co.: e .., ? f~ P ~ :/1,. -"'? 

Project Name: _...::c::.,"-':.:..-:'--::o.... ______ / ______ _ 

Screen Lenglh (fl.): _--,/~D!...' ___ _ Projecl Number: ________________ _ 

Specific Cap'lcily: _--:-:-:-___ _ 
Casing 10 (in.): __ -,7~(' ____ -

Water Level Temperature pH Specilic Turbidity Remarks 

Readings (Degrees C) Conductance (NTU) (odor, color, etc.) 

(Ft. below TOCI (Unils __ ' 
-

iI. r s zy;(; C·C('I j,f- 1- ?'7'f' (;/0«--1 ~ 
lZ.t(f. 'Z 0/. l..f -1- .2. ? ,. Cc,'{ crrr C( 0'-<.0 'v 
n .. 'if'f >/. ( 1· ;'1- ,. Cf 0 9«~r {joJ./ 
I 'l.-. t. c.f >;.. q 7-. ;..5 (.f.. 0 1'7 f' ero ', , 
Il < 1-f. ss-:c 7: '$(. 1.>1- 1r~' CfouJ- ',/ 
n. ~1 3S-,S 1::'0 I, (c) z ".~ L"",.,s dd .2./ 
( -sSi" -;.c; . ;- 1· ")(, CP."(z..'f 11'7.. 0(7 .... 1/, .A. / 

17._ '1.0 ~"J.<. 1--")t 0, '«(?q I' (., Dp ... t~ 
17... qo '2, {'JI 1-·4t o,W)"l ~z. 6" " t/ u-'-

{ 



Well : ="}1Il IA..- rf <f 
Site: -Z / 
Date Installed: ,%277"( 
Date Developed: _ ) __ '1' r 
Dev. Method: 1; u ~ 
Pump Type: ew. :;t. h 

Time Estimated Cumulative 
Sediment Water 
Thickness Volume 

(Ft.) (GaL) 

(>'}Cf 

12 ~f d 

. 

( 

MONITOIRING WELL DEVELOPMENT RECORD PageLol_(_ 

I 

De pt h to Bottom (f t.): --,/~4...:...:....::z...=-==""""'"7r_ 
Static Water Level Before (ft.): 5"". I C( 
Static Water Level After (ft.): 1,-/. f) 
Screen Length (ft.): _.£./.=:0::..' ____ _ 
Specific Capllcity: _--;-;--____ _ 
Casing 10 (in .): _---'Z"'-'_' _____ _ 

Water Le',el Temperature pH 

Readings (Degrees C) 
(Ft. below lrOC) 

I Lf.. I 7 1.-;; 6'0 t:( 

;f ,,0 ... ../ . 
( 

Responsible Personnel: -,:K..;:.:.-' .:...t -.=L-"'''''''''=:<:'--'';(::'':'';/'7'...,.' _____ . __ _ 
Driiling Co.: t:!", z·-f",...-... j-::'_ ;If.·. 'j 
Project Name: _.....::C!::..:...J.<:~--=<-=--______ -...:. ___ . __ 
Project Number: __________________ _ 

Specific Turbidity Remarks 

Conductance (NTIU) (odor, color, etc.) 

(Units --) 

-Z7.o/0 t<-/ C'/~ 

-



Well: r'W! 'v (> S 
Site: -z.. ( 
Date Installed: VI r...q?''f 
Date Developed: !:/ '6(9' ' 
Dev. Method: ~ ':j 
Pump Type: c;;...~ ... ~ 

Time Estimated Cumulative 
Sediment Water 
Thickness Volume 

1Ft.) IGa!.) 

D'i:>~V ~ 

(9'0)« L , 
0' 

0&-)) >.~ 
--. 

o C«(J I I./. 
o "to &, ~ 

0'7(> S- -.'::, 

D'//]- it, 

MONITORING WELL DEVELOPMIENT RECORD Page _I of __ ( 

Depth to Bottom (ft.): __ /:....::,3-::--:---r_ 
Static Water Level Before (ft.): 2,. «<:/ 
Static Water Level After (ft.): ,...-__ _ 
Screen Lentlth (ft.): __ .:.:10:::....-.' ___ _ 

Specific Capacity: --77"'-----
Casing fD (in.): 2 7/ _---'t::...-___ _ 

Water L,avel Temperature pH 

Readings /Degrees C) 
1Ft. below TOC) 

/2.. • ') C; Z C.<f 11.z,( 
11...J) AI ... -..; 

c::. . Z '> 
I Z. «. z. 11.51 

II.Cft z 1.; -;".3/ 

lZ.Ccr ZG(.'Z 1. ;'7 

IZ.{, r >1.0 1;;-z. 
/1,'1> ') /. '( 1.';) 

iResponsible personC!: ~. f-~L ~)< It''\. 
Drilling Co.: ,-<->=I~ 0 .. ;/«'.t 
IProject Name: eN e-- . 
IProject Number: 

Specific Turbidity Remarks 
Conductance INTU) lodor, color, etc.) 

IUnits ) --
/, z r{ <(01 C/o ,,-'p.,/ 

.s:PS' /"/ '11 

I_b "I S'n r../, Jl."/ 

(,Dr y~ I >(;·I{I.:.W~ C;:'--L, 
o."(o<{ 'Z.'1'l{ [I {( ,/ 

<9,C{0 /17- OJ7~"""", 

" .'Y7? I <- c/'<!:y-



MONITOFUNG WELL DEVELOPMENT RECORD Page _1_ of _( _ 

N eli: 4(1 "v l/? C. Dept h to Bottom (I t.): _~/ -,,3,--;--;-:::-;--,-
5ite: z.. I Static Water lLevel Before (ft.): 'it? I 
Jate Installed: ~ / ott r Static Water lLevel After (It.): ___ _ 

Jate Developed: --;~;.,'l-"Y.L(....:?..:.r _____ Screen Length (ft.): _..clc::D:....' ____ _ 

Dev. Method: -.,.,.Ll~6~e..,.-...,'t_-- Specific Capacity: __ -;-;-____ _ 
Pump Type: I1A kt .. ,J Casing 10 (in.): __ .=..z_'_' ____ _ 

Rllsponsible Personnel: _.r[,,:-' ...!I....:~:....o-==..:.K..:::..:..f;..,'_~ ________ _ 

Drilling Co.: eGo "{,,,,= D.;, r .. 'y 
Project Name: _;::e::...J0~-"c:=---_____________ _ 
Project Number: __________________ _ 

Time Estimated Cumulative Water Le,'el T emparature pH Specific Turbidity Remarks 

Sediment Water Reading,; (Degrees C) Conductance INTl)) (odor, color, etc.) 

Thickness Voluma (Ft. below TOC) (Units __ I 

(Ft.) (GaL) 

()~<.:( Lf ,2. I.> Of ze;.o c. . '('~ 1-:' '7- {. Lfl C/~ 

C; 



MONITORING WELL DEVELOPMENT RECORD 
1""2. .'1' S f(~ 4,? 

Page _\), __ 

{ cJ f -Well: )111 tv ¢ 10 Depth to Bottom (ft.): ;, 3. f; ! Responsible Personnel:...-f..o..-,!...h.:;Ct~"=.;:;(:!-f!.., '\....~ ____ . __ _ 
Site: _-.!::L==-LI _________ Static Water Level Before (ft.): <8,11 u:- Drilling Co.: CZ:i;;:: J:>.,.)),'...., 
Date Installed: Static Water level After (ft,): Project Name: C "'& 1./ 

Date Developed: ~ I '{ ( 't '( Screen Length (ft.): S ,'0 ) Project Number: 

Dev. Method: ---="'!/..:6';':-I=-1r---flr-- Specific Callacity: ___ ---,,.,..-__ _ 
Pump Type: _-1.&.---~::"-±~V':::·.1:t:.!,'.i( .... jc-_ Casing (0 (in.): '2 (I 

Time Estimated Cumulative Water Ulvel Temperature pH Specific Turbidity Remarks 

Sediment Water Readinlgs (Degrees C) Conductance (NTU) (odor, color, etc.) 

Thickness Volume (Ft. below TOC) (Units ) --
(Ft.) (Gal.) 

/".';, .::,3 .I.s 2.. t. ~ I '~q' r) './-.~ (.H 99'« Clc?~ 
r~. ~ r Jf.J2.. ;f;:- II. c..Uo..t1 Il..o~ ",...., '-<.,...l ()~". .Ii /' 

V • , 

, 



MONITOBING WELL DEVELOPMENT RECORD Page _,_ of ( 

Nell: ¥IA/ 12 1- 0 Depth to Bottlom (ft.): .......:?:.....:...>.:..-.,~c------.-
:;Ite: 2.. ( Static Water l.evel Before (ft.): 1. u ' 
)ate Installed: -~.;:ri,,f;.J'r----- Static Water l.evel After (ft.): ___ _ 
Jate Developed: Screen Length (ft.): __ >":>..-' ___ _ 
Jev. Method: Specific Capacity: ---;r-----
Pump Type: Casing 10 (in.ll: __ ~Z_r_' ____ _ 

Time 

I C{ t?o 

{'{II 

I,-{It-

Estimated 
Sediment 
Thickness 

(Ft.) 

11" 

Cumulative Water Level 
Water Reading~, 

Volume (Ft. below TOC) 
(GaL) 

Temperature 
(Degrees C) 

/Jr' ,3 2 y. 7-« 3(. ( 

c;;- z.. 1. 0 ~S.,{, 

> t. S :> 
? o. I 

I 

pH 

Relsponsible Personnel: _,cf_,-:-i_-=....:G«A.'--::,:.-i.:.:,:.j-;· -...,...., _______ _ 
Drilling Co.: t k s-fo ..... J), ,.;/,' '-<-% 
P(IOject Name: C w (~ 7 . 
PfiOject Number: ______________ _ 

Specific 
Conductance 
(Units __ ) 

n. ( 

N, ( 
/ 2.. t.f 

Turbidlity 
(NTlJ) 

7o(~ 

;'0>-

.'? <; 'i' 
'> & '1. 

9'~z, 
'U3-

113 

Remarks 
(odor, color. etc.) 

L(' 6? '-<..J?-/1 / 
Cfo,~ 
C/o::..£' 
rt A 

, 
C/p.-. j ,/ 
~ J) 

O~.""" 
y 

0-



MONITOIRING WELL DEVELOPMENT RECORD Page _of __ 

Nelf: 'WI0W rJ Depth to Bottom (ft.): __ ..:./.L..Z~ __ --:--~_ 
,ite: 7_ ( Static Water Level Before (ft.): "3. r., I 

Alesponsible Personnel: _______________ _ 
Drilling Co.: ___________________ _ 

)ate Installed: ----,-,,,-;t"---- Static Water Level After (ft.l: ____ _ 
)ate Developed: ---;~/T0ffi.l...!.~U-4 ____ Screen Length (ft.l: _______ _ 
)ev. Method: _-if..ib~~ ______ Specific Caplacity: ________ _ 

Project Name: ____________________ _ 
Project Number: __________________ _ 

'ump Type: Casing 10 (in.l: _________ _ 

Time Estimated Cumulative Water Leval Temperature pH Specific Turbidity Remarks 

Sediment Weter Readings (Degrees C) Conductance (NTU) (odor. color. etc.) 

Thickness Volume (Ft. below TOCI (Units --) 

(Ft.) (Gal.) 

. 



MONITOAIING WELL DEVELOPMENT RECORD Page ~ 01 __ ' 

Nell: 'Je,(v...- J cj Depth to Bottom (It.): _...!(...;<':C:::.....'_-:::-::-:n_ 
3ite: 7.- I Static Water I.evel Before (It.):~. ~ ~?/ 
)ate Installed: 'irIS/1Q Static Water I.evel After (ft.l: ____ _ 
)ate Developed: 'Y I q JZ( 'I Screen length (ft.l: _---.!(~o::..r ____ _ 

Jev. Method: y~ Specific Capacity: -
'ump Type: u-.- -+.A; t- LU-t" Casing ID (in.:I: I. 2-1: II 

REisponsible Personnel: fl. F:. ""'" !<f,' ~ 
Drilling Co.: L?u <;."~<: '""'- P~.' /1,'':-1, 
Project Name: C.!<./L /. 
Project Number: ________________ . 

Time Estimated Cumulative Weter Level Temperature pH Specific Turbidity Remarks 

Sediment W'ater Re8dlng~i (Degrees C) Conductance (NTlI) (odor. color. etc.) 

Thickness Volume (Ft. below TOC) (Units ) --
(Ft.) (Ga!.) 

ILf<{« C),tS 1,0/ .>C;, c, u',so 10. if ;" ; - I%,-<-J!/ 
I 

- -



GROUNDWATER SAMPLE LOG SHEET 

Project Site Name: Sample ID No.: 
Project No.: Sample location: 

Sampled By: 
C.O.C. No.: 
Type of Sample: 

Page of 

t) 16 LL\09-0 \ 
MbJ-~1.-

o Domestic Well Data 
D(MonitOring Well Data 
fj Other Well Type: 
o QA Sample Type: 

D Low Concentration 
[] High Concentration 

SA MPLING DATA: 

Date: /bG'ifqq 
TIme: ~qS? 
Method: '7/ot\).f/ovV 
PURGEDAIA: 

Date: tfh1--I'1'I 
Method: '1/ o",i t11/v~~ 
Monijor Reading (J;,m)~ 
Werl Casing Diameter & Material 

Type: )" -pJ & 
Total Well Depth (TO): 

Static Water level (Wl): 

Total Purge Time (min); 

Total Vol. Purged (gaUL): 

Color pH S.C. Temp. Turbidity 

Visual Standard mS/cm Degrees C N11J 

Volume pH S.C. Temp. (C) Turbidity 

Initial 11;'.12- 1·10"1 ~1.1 1J. 
1 ~z. 1."11> :;)P,.~ r? 
2 I (';.1?fJ l.'7a !l'1. ( 0 
3 G·f'J1 /.07 ;n.' I 

/..ioo 
"?'ti 
I.'" 

ne1.fo7 
OQ54 

DO 

mg!1 

DO 

..o.Q? 
I flo 
1.£>6 
~.IS~ 

SAMPLE COLLECTION INFORMATION: 

Analysis Preservative Container Requirements 

OBSERVATIONS I NOTES: 

Salinity 

~ 

Salinity 

Other 

NA 

Other 

Collected 

~C:.:;ir.:.cl::e.:.if.:.A.:::p:.:::p;;:lic;;:a.:.b::le.:...: ------------------1 Signature(s): C'qC7. ~ 
MS/MSD Duplicate 10 No.: 0 I 

0-, "'t..MO~1D 



GROUNDWATER SAMPLE LOG SHEET 

-Page of 

, 
Project Site Name: (,.u C. rl. I Sample 10 No.: 8:1GUV10,1 0 I 
Project No.: Sample Location: !)1b\-3 

Sampled By: 
D Domestic Well Data C.O.C. No.: 
X Monitoring Well Data Type of Sample: 
[] Other Welt Type: [] Low Concentration 
[] QA Sample Type: [] High Concentration 

SAMPLING DATA: 

Date: <? ~ dd.. ''11' Color pH S.C. Temp. Turbidity DO Salinity Other 

Time: If)fi-J Visual Slandard mS/cm Dtgrees C NTU mgll % NA 
Method: 

PURGE DATA: 

Date: ?-d.I~'j\ Volume pH S.C. Temp. (C) Turbidity DO Salinity Other 

Method: -:; \.~<..». .~.Q Initial 6:~1 o. 'l'~ -;;<7· E; )~ /.7 f;. 
Monitor Reading (ppm): V 1 6.1);J _7~ a9,7 :-;;' j·s8' 
Well Casing Diameter & Material 2 ',<:.., '?-f .7rl , -;R.~ h I/·S'") 

" "P. Type: 0\ . /I, c.. , 3 ~·R ,1:\ l5 ~'1-~ 8 ),\.f{ 
Total Well Depth (TO): ;3."14-
Static Water Level (Wl): </·&7 
One Casing Volume(gaUL): 1.15001 
Start Purge (hrs): iOLf~ 
End Purge (hrs): 1115"'d-. 
Total Purge Time (min): 

Total Vol. Purged (gaUL): 

SAMPLE COLLECTION INFORMATION: 

Analysis Preservative Container Requirements Collected 

13T£;(. t1T5J!. EO r, IV"",,," . H-('/ '3 )( '-j C> rIA ( \.J\ ~.l~ g-;;l.l-'t·~ 

OBSERVATIONS I NOTES: 

Circle if Applicable: Signature{s): 

MSIMSD Duplicate 10 No.: -



GROUNDWATER SAMPLE LOG SHEET 

Page of 

Project Site Name: l.{ Sample 10 No.: Zl. {; L ,yJ¢S ¢ I 
Project No.: Sample Location: (.Iv c.z I t1:1. (.,!, s:: 

Sampled By: :::r.;>j. 

[] Domestic Well Data C.O.C. No.: 
[] Monitoring Well Data Type of Sample: 
[] Other Well Type: [] Low Concentration 
[] QA Sample Type: [] High Concentration 

. 

SAMPLING DATA: 

Date: §> I~ ~ ., Color pH S.C. Temp. Turbidity DO Salinity Other 

Time: 12lf¢ Visual Standard mS/cm Dettrees C NTU mgll 'i\ NA 
Method: 

PURGE DATA: 

Date: E U "9<; Volume pH S.C. Temp. (C) Turbidity DO Salinity Other 

Method: Initial Ib·YJ . f-?7' 2~·3 / 7.25 
Monitor Reading (ppm): 1 7.(je ."'1 =M ?JZ .pi> 95 ~/. r, 
Well Casing Diameter & Material 2 Ib.-gS m 7...~.b Of> I. z., 
Type: 3 £ .01 (, .H1- 1..1-.c, r/J "1..-r-'f 
Total Well Depth (TO): n ... 4t; 

, 

Static Water level (Wl): 7..... ~ 
One Casing Volume(galll): 1.6/f 
Start Purge (hrs): liS'S 
End Purye (hrs): 12 V(l5 
Total Purge Time (min); 

Total Vol. Purged (gaUL): "" 5" 
SAMPLE COLLECTION INFORMATION: 

Analysis Preservative Container Requirements Collected 

/·5FF/C/E/)B [-re( ';$ x: 40 ""' ( 
I 

PA-Ii- - L- X i Hr. 

OBSERVATIONS I NOTES: 

2- y 
[0,/1- \ 
, ./6 

6z-yZ-
I 0 ~~o 
I_:t: - _L 2-

Circle if Applicable: Signature(s): 

MS/MSD I Duplicate 10 No.: 



GROUNDWATER SAMPLE LOG SHEET 

PaQe of -

Project Site Name: t-NC- ~c~Sik Sample 10 No.: d [bUt O,DO I 
Project No.: Sample Location: JALJ-07P 

Sampled By: ~t-fle:k 
[] Domestic Well Data C.O.C. No.: 

%Monitoring Well Data Type of Sample: 
[J Other Well Type: [] Low Concentration 
[] QA Sample Type: [] High Concentration 

SAMPLING DATA: 

Date: 6/u-IC{Q Color pH S.C. Temp. Turbidity 00 Salinity Other 

TlIlle: Lq-;_D Visual Standard mS/crn Degrees C NTU mgJI % NA 
Method: 'ow CtoJ'-l ~.I\ :13,6 ri~ ·1 ta~ fe·g -L 
PURGE DATA: 

Date: e ('%-1--/'1 .... Volume pH S.C. Temp. (C) Turbidity DO Salinity Other 

Method: ., [dIN ~ e..- Initial u,.1J1 J1·0 ).If. I P, I·; \ 
Monitor Reading (ppm): ./ 1 C;.C{i? ~(.b ~tf.'+ 4-' 1.£18 
Well Casing Diameter & Material 2 '7. II d~.~_ df.!l.1 f,Lf (',"1 
Type: ~, 'f'V c... 3 

Total Well Depth (TO): ~1-.6v 
Static Water level (Wl); ~.f7It . 
One Casing Volume{gaIlL): 1t·1 ""\ 
Start Purge (hrs): Of3tf6 
End Purge (hrs): I:;t;'o 
Total Purge Time (min): '310 
Total Vol. Purged (galll): 1L.<f 
SAMPLE COLLECTION INFORMATION: 

Analysis Preservative Container Requirements Collected 

,&{,0- I-I-n; 'Ii I1tXI VIM. ~ 3"-40vW.- If C"\...\ '< d-3- c;e; 
.n. , I - d- '( I ~ eLV'-\. b L1.- " .~ Iqq 

OBSERVATIONS J NOTES: 

.J< Nt>le: [.Ile.\{ WItS ~o~ ~v-c{~ ~...torl <70 r"'j''1 vtlc.u >~f'~ @? i~W 
[). <; Ct1Siw;..Ol IJ."-""'S. e.(l t)){Lc.. ",-II Dwed tv reck..cJ.e J o...l"\J SlLMf 

[N06 t",- . {M\'1 2 r!(;>...t').p..,..,,,,.. .fl.:,n.I.o .... we ... ~ ~. 

Circle if Applicable: 

Si~.~ MS/MSD I Duplicate 10 No.: 



GROUNDWATER SAMPLE LOG SHEET c Page of 

Project Site Name: C IJL-- - C- \<-c.-vk.;.:hM Sample 10 No.: i}IGLMOOOI 
Project No.: Sample Location: MW-O~ 

Sampled By: V!.tI[ ~ 
[] Domestic Well Data C.O.C. No.: 
X Monitoring Well Data Type of Sample: 
n Other Well Type: [] Low Concentration 
Il QA Sample Type: [] High Concentration 

SAMPLING DATA: 

Date: 0. 'tU~ Color pH S.C. Temp. Turbidity DO Salinity Other 

Time: i6ro Visual Standard mS/crn Degrees C NTU mgll % NA 
Method: ,,:>IWJ foro V" 
PURGE DATA: 

Date: £II ~11. P!q Volume pH S.C. Temp. (C) Turbidity DO Salinity Other 

Method: 010'" l>.......,,~ Initial b71 :JI. ,) d5.q '10 /. of 
Monitor Reading (ppm): v 1 

Well Casing Diameter & Material 2 

Type: I.V;" "Nt- 3 

Total Well Depth (TD): /J.47 

c 
Static Water Level (Wl): '>: 17 

One Casing Volume(gallL): iX.l/ 
Start Purge (hrs): 14·,0 
End Purge (hrs): /1f{v 
Total Purge Time (min): IN 
Total Vol. Purged (gatlL): 6'.5" ... .,j 
SAMPLE COLLECTION INFORMATION: J 

Analysis Preservative Container Requirements Cellected 

b(~x, \,\ foo '(;l;i13 I'It:WVl 1i?1 ?> ~ 4-"t? T" t.. V I AI <lJ.;.J.m 
P fY tt' I - !J'oI It- '" "'"' fo.e,..,/ 

OBSERVATIONS I NOTES: 

- fIJ.e/ l weAllf drtt ctffct- iM:hP-/ v~~ @ fLt~. 7-1orroci rl'l<f "v-J.~lIrrVled. f..) 
,ltv1C,1e .• etth"<..rr(c1 @ {Lflf5} drlt, ~4-0V'- ""t tlfSD 

Circle if Applicable: Signature{s): 

4/1~ MS/MSo I Duplicate 10 No.: 
, . 



~~ GRQUl'IDWAIER LEYEL MEASUREMENT SHEET 

, ~A,t~"",,_:' ",;,----" 

Project Name: CNCZone F l~r(ljt'lC't ~o.: 

I...ocatioo: Site 2 tlBuildin!: 241 1)t'rsollllt'l: Paul Calli2sn 

Weather Coodition. .. :; Overcast. 86 Desrees ;\It>:'lsurilljt l>evke: Kcck Water Level Indicator 

Tidally Influenced: Yes J' No Rt>llIark ... : 

Wdl~ _ion", Total Depth (0 lkpth 10 Thkkne$$ or Gruundwacer 

............. Do<, .- Rd'~"oint WE'll o.,.pth FrC"l.' frodud Wider t"rft I'ruduc;t EkvalMMl ('ommmu 

""""'" (reet)-

'10v 
(red)· (rt"l.'l)- (f("lt)· (r",·w (reet)· 

CNC21MOl '0113/1999 154' 5.12 

CNC21M02 10/13/1999 1524 5.17 

CNC21M03 10/1311999 1532 4.14 

CNC21M04 1011311999 1520 5.19 

CNC21M05 10{13/1999 1527 2.69 

CNC21M06 10/13/1999 1536 4.71 

CNC21M7D 10/13/1999 1540 6.02 

I I 

Page __ 01 __ 



GROUNDWATER LEVEL 
MEASUREMENT SHEET Page_Of_ 

J 
LOCATION: 5, lip 2/ ~1J e E 

MEASURING DEVICE:~K~ 
-!¥¥.1::£.....1.=z:lI:Ul..!SL!.?2.j...l1./..;,~rt.!l~ ADJ U STM ENT FACTO R: A4~ e 

REMARKS:~~~~_e~ __________ __ 

·M •• sur.ments to ne.rest 0,01 root. Signatura(s): ____________ _ 



FIELD ANALYTICAL LOG SHEET 
GEOCHEMICAL PARAMETERS 

Tetra Tech NUS. Inc. Page of ) 
I~~~~~------------------------------------~~~~~I 

Project Site Name: 

Project No.: 

Sampled By: 

Field Analyst: 

Sample ID No.: 

Sample Location: 

Duplicate: 

r-__ -,Blank.: 

o 
o 

Field Form Checked as per QNQC Checklist (initials): 

Date: Color 

Time: (VISUal) 

Method: 

Dissolved Oxygen: 

Equipment: HACH Digital Hrator OX-oT 

ORP (Eh) 

(+/- my) 

S.c. 

(mS/em) 

l. \ £> 

Temp. 

('C) 

CHEMetncs (Range: ___ mglL) 

Turbidity 

(NTU) 

Range Used: Range Sample Vol. Cartridge I Multiplier Titration Count 

o 1-5 mg/L 200ml 0.200N 0.01 

o 2-10 mg/L l00ml 0.200 N 0.02 

CHEMetrics: I. f) mg/L 

Notes: 

Alkalinity: 
Equipment: HACH oigfial Tttrator AL-DT CHEMetncs (Range: __ _ mg/L) 

Range Used: Range Sample Vol. Cartridge Multiplier Titration Count 

0 10--40 mglL l00ml 0.1600 N 0.1 & 

0 40-160 mg/L 25ml 0.1600 N 0.4 & 

1 00--400 mg/L l00ml 1.600 N 1.0 & 

~ 200-BOO mg/L SOml 1.600 N 2.0 &"').')J 

0 500-2000 mglL 20ml 1.600 N 5.0 & 

0 1000--4000 mglL 10ml 1.600 N 10.0 & 

Parameter: Hydroxide Carbonate Bicarbonate 

Relationship: 

CHEMetrics: mg/L 

Notes: 

Standard Additions: o Titrant Molanty: Digits Required: 1st.: 2nd.: 

Carbon Dioxide: 

Equipment: HACH Dlgital Titrntor CA-DT CHEMetrics {Range: __ -,mgfL) 

Range Used: Range Sample Vol. Cartridge Mutt/plier Titration Count 

o 10-SO mg/L 200ml O.3636N 0.1 

o 20-100 mg/L l00ml 0.3636N 0.2 

100--400 mg/L 200ml 3.636 N 1.0 

o 200-1000 mg/L l00ml 3.636 N 2.0 

CHEMetrics: ___ ' mglL 

Notes: 

Standard Additions: o Tttrant Molarity: Digits Required: 1 st.: 2nd.: 

DO 

(Meter. ID2nJ 

Sal: 

('11» 

Analysis TIme: _____ _ 

Multiplier Concentration 

xO.Ol mg/L 

,0.02 = mglL 

Anatysls Time: 

Filtered: 0 

Multiplier Concentration 

xO.l mglL 

10.4 = mglL 

x 1.0 mg/L 

x2.0 =3S'L/.mglL 

x5.0 mg/L 

, 10.0 = mg/L 

3rd.: 

Analysis Time: -----
Concentration 

x 0.1 mg/L 

x 0.2 mg/L 

,1.0 =:'0I~mg/L 
x2.0 mglL 

3rd.: 

pH 

(SU) 

') 



6' Tetra Tech NUS, Inc. 

...... 1 
Project Site Name: ,<'; ;i--, d. 
Project No,: c.: t>2..1 

Sampled By: \'I'k ~ f< lJJ 
Field Analyst: r--f2 (~ 

l 

FIELD ANALYTICAL LOG SHEET 

GEOCHEMICAL PARAMETERS 

Sample 10 No.: 

"'i Sample Location: 

Duplicate: 0 
Blank: 0 

Field Form Checked as per QA/QC Checklist (initials): I I 

Page of 

2.J bzL-jV\,c/> I fbi 

tlJ..!-1 

~~~~_qp~LEqJ10NlANPiL-YS~S:INFO~MATION!f:at:~~;,~~~~~~1~;}11tll1.~~~('~'~~i,t.:J;:-~).~~:1;j:~~~:{~~;jg~f;tt:~~~t;~~~i~~~~~~~)<j:F~.r;»~11;¥~j~t'(.~~:~'g":'\~~~~?~:::! 

Manganese eMn2+): 

Equipment: c£:§> DR-8 -- HACHMN-5 Other. Analysis Time: 

ProgramIModule: 525nm 41 

Concentration: 'j.t mglL Filtered: 0 
Digestion: 0 

Standard Solution: 0 ResuHs: Reagent Blank Correction: 0 
Standard Additions: 0 Digits Required: 0.1ml: 0.2m1: 0.3m!: 

Notes: 

Ferrous Iron (~ 
Equipment: ~ m~..a -- !R-1BC Color \,A-lheel Other. An3~7'Sis TIme: 

ProgramIModule: 500nm 33 

Concentration: 5-: /(S mglL Fi~ered: 0 
Notes: 

Hydrogen C:;)S): 

Equipment: HS-C Other. Analysis Time: 

Concentration: ~.() mg/L Exceeded 5.0 mglL range on color chart: 0 
Notes: 

QA/QC Checklist: 

All data fields have been completed as necessary: 0 
Correct measurement units are cited in the SAMPLING DATA block: 0 
Mulitplication is correct for each Multiplier table: 0 
Final calulated concentration is within the appropriate Range Used block: 0 
Alkalinity Relationship is determined appropriatly as per manufacturer instructions: U 
QNQC sample (e.g., Std. Additions, etc.) frequency is appropriate as per the project planning documents: 0 
Nitrite Interference treatment used for Nitrate test if Nitrite was detected: 0 
Title block is initialized by person who performed the QAlQC Ckecklist: 0 



FIELD ANALYTICAL LOG SHEET 

GEOCHEMICAL PARAMETERS 
Tetra Tech NUS, Inc. Page Of\ 
~~~----------------------~~~I~ 

" ;.~ Project Site Name: hI Sample ID No.: ~ IC-L Mol 01 
Project No.: -J,1--1 '1 Samele Location: ~N:-I 
Sampled Bv: --::r:k7 QJJ Duplicate: 0 
Field Analyst: R..liJ Blank: 0 
Field Fonn Checked as per QA/QC Checklist (initials): I I 

~~~~LE'C9f,.U:~nof'JJ~N~l:v,~~,INJ:ORMATloNtj~~~~t.tN1~;~1t~~t*~1~~r44f.~~i:~~1i:L~Ti;"t~m:tt~;:~t}iff~t~l~t~~~,;ii,~~~~lt~lt~:~!~';-t;~: 

Sulfide (S~: 

Equipment: ~-~aV OR-8 -- HS-C Color Chart HS-WR Color Wheel Anatysis Time: 

ProgramIModule: 610nm 93 Other: 

Concentration: (').O~/ mg/L Filtered: 0 
Notes: 

Sulfate (50/1: 

Equipment: DR-700 DR-8 -- Other. Analysis Time: 

ProgramlModule: 91 

Concent.ration: r .. " .. 11 
"''=''- Fi!tered: n 

Standard Solution: 0 Results: 

Standard AddHions: 0 Digits Required: 0.1 ml: 0.2ml: 0.3ml: 

Notes: 

Nitrite (NOi-N): Analysis Time: 

Equipment: DR-700 DR-8 -- Other. Fittered: 0 
ProgramIModule: 60 

Concentration: mg/L Reagent Blank Correction: 0 
Standard Soh.:t!on: n Res!..!!ts: n 

~ 

Notes: 

Nitrate (NO.--N): Analysis Time: 

Equipment: DR-700 DR-8 -- other. Filtered: 0 
ProgramIModule: 55 

Concentration: mglL 

Nttrite Interference Treatment: U 
Standard Solution: 0 Resutts: Reagent Blank Correction: 0 
Standard Additions: 0 Digits Required: 0.1 m!: 0.2m!: O.3m!: 

Notes: 



I' Tetra Tech NUS, Inc. 

'-I 
Project Site Name: 

Project No.: 

Sampled By: 

Field Analyst: 

, 
<9')'{e.. 

OZ I '1 

FIELD ANALYTICAL LOG SHEET 

GEOCHEMICAL PARAMETERS 
Page of 

2-/ Sample ID No.: ~I c;.U10 t.( 01 
Sample Location: tv'! tV, <j-

12!J. Irk: Duplicate: 0 
Blank: 0 

Field Form Checked as per QA/QC Checklist (initials): 
SA~PLING_ J:)AJk·,~ni:~~~~~t~~~f~£:j,i::~~1f{i~tl;,l-·{~iff.~ij::~~~';1i:~~~r~~~-:;;;~'-N.-{;>t~?~;i.~it<~fc~MM ;:-:;:,;~~('~..,.::~;f.~:i~'f':J, .:~iji~.H~~~t~g~~f:i~-1!~~:;~1l'-:;:;:~ . 

Date: 9' -X"-q.'j'> Color S.C. Temp. Turbidity DO Sal. pH 
p~ 

TIme: I '2... f 0 (VlSUaI) (+I-mv) (mS/em) ('C) (NTU) (Meter, mgn) (%) (SU) 

Method:w, """ / 0,· b.bel Y·GtJ ;u.. :> b 1-<1' I? 
SAMPLE';COL~CTIONJ1J~YSISJNF9RMATIPW.~~W~:~(~~~~:i~~~!f!t~ttl,¥~-:~r~;1;"»'f::f~~rJt~lt%~~_?iiW~~j,[.1:k~<-!'~V;~~~~~f(~l~~~r,~_~~~M1{-~~~"\~jJ~~';l)"~~~:-::;-
n.~,p .... ",,,,,,'" n ...... _ .... _ . .... "",.,."",y,,", ... _A1!:11CII. 

Equipment: HACH Digital Titraler OX-DT CHEMetrics (Range: ___ mglL) Analysis Time: 

Range Used: Range ISample Vol. ICartridge Munipller Titration Count I Muniplier I Concentration 

0 1-5 nigIL 200ml 0.200N 0.01 x 0.01 = mg/L 

0 ~ 19 "'!IlL 1-1-:1 100 ml 0.200 N 0.02 x 0.02 = mg/L 

CHEMetrics: _I • 0 mg/L 

Notes: 

Alkalinity: Analysis Time: 

Equipment: HACH Dignal Hrator AL-DT CHEMetrics (Range: mg/L) Filtered: 0 

Range Used: Range Sample Vol. Cartridge Munlplier Titration Count Muniplier Concentration 

0 10-40 mgIL l00ml 0.1600 N 0.1 & xO.l = mgIL 

0 40·160 mg/L 25ml 0.1600 N 0.4 & x 0.4 = mgIL 

0 100-400 mg/L l00ml 1.600 N 1.0 & x 1.0 = mgIL 

0 200-800 mg/L 50ml 1.600 N 2.0 & x 2.0 = mg/L 

EI 500-2000 mg/L 20ml 1.600 N 5.0 & ~'} x5.0 = lillmgn. 
0 101J0.4000 mg/L 10ml 1.600 N 10.0 & x 10.0 = mglL 

Parameter: Hydroxide Carbonate Bicarbonate 

Relationship: 

CHEMetrics: mgIL 

Notes: 

Standard Additions: 0 Hrant Molarity: Digits Required: 1 st.: 2nd.: 3rd.: 

Carbon Dioxide: 

Equipment: HACH Digital Hrator CA-DT CHEMetrics (Range: mg/L) Analysis Time: 

Range Used: Range Sample Vel. Cartridge Multiplier Titration Count Concentration 

0 10-SO mglL 200ml 0.3636N 0.1 xO.l = mg/L 

0 20-100 mgIL 100ml 0.3636 N 0.2 x02 = mgIL 

0 100-400 mgIL 200ml 3.636 N 1.0 x 1.0 = mgIL 

Kl 200-1000 mglL l00ml 3.636 N 2.0 3;'60 x 2.0 =~()mg/L 
CHEMetrics: mglL 

Notes: 

Standard Additions: 0 Titrant Molarity: Digits Required: 1 st.: 2nd.: 3rd.: 



FIELD ANALYTICAL LOG SHEET 
GEOCHEMICAL PARAMETERS 

Tetra Tech NUS, Inc. Page of " 
~i~~~~~--------------------------------------------------~~=-~~~I\-f 

Project Site Name: S,~ 'd.' Sample 10 No.: 2- f t:., L IY\ ~ ~/ 

Project No.: rj'L ( '1 Samele Location: MhJ·4 
Sampled By: };?}J/jk Duplicate: 0 
Field Analyst: kId Blank: 0 
Field Form Checked as per QA/QC Checklist (initials): I I 

S~PLE.cOU.EC:TI.Q~ANAL YSIS INfORMATION:'1!)(1;')W%~t: ~ ~:;:j,~:;'~i'r,t·:::(:~,~'i:-;;~T:"_~,~'''".lj;f.~~~:'t~;~;-f3l~;'~~~_:·;·''f'."W~".'~i-~·'; >-:~.:: ~,;,;;r,,;;':~~~::{ t~5;~~;!~"?ie~~t;:~ :~:;:'~:.;~;"~':~l;>~{" 

Manganese IMn2'): 

Equipment: (OR:70i) DR-8 -- HACH MN-5 Other: Analysis Time: 

ProgramIModule: 525nm 41 

Concentiation: ·-6,d. _"n Filtered: n "'::1'-

Digestion: 0 
Standard Solution: 0 Results: Reagent Blank Correction: 0 
Standard Additions: 0 Dig"s Required: 0.1 ml: 0.2ml: 0.3ml: 

Notes: 

Ferrous Iro~ 

Equipment: ~ DR-8 -- IR-18C Color Wheel Other: Anafysis lime: 

ProgramIModule: 5 33 

~ Concentration: 5--'/0 mgil Filtered: 0 
Notes: 

Hydrogen Sulfi~2S): 

Equipment: 0 s-c ) Other. Analysis Time: 

Concentration: l·O mglL Exceeded 5.0 mg/L range on color chart: 0 
Notes: 

QA/Qe Checklist: 

AU data fields have been completed as necessary: 0 
Correct measurement units are cited in the SAMPLING DATA block: 0 
Mulitplication is correct for each Multiplier table: 0 
Fina! ca!!..!!a!ed concentration is within the appropriate Range Used block: 0 
Alkalinity Relationship is determined appropriatly as per manufacturer instructions: 0 
QNQC sample (e.g., Std. Additions, etc.) frequency is appropriate as per the project planning documents: 0 
Nitrite Interference treatment used for Nitrate test if Nitrite was detected: 0 
Title block is initialized by person who performed the QNQC Ckecklist: 0 



(.....ITetra Tech NUS, Inc. 

Project Site Name: 5i1c J, i 
Project No.: rP2. 
Sampled By: i2.1.J. 10K 
Field Analyst: rRM 

FIELD ANALYTICAL LOG SHEET 
GEOCHEMICAL PARAMETERS 

Cf\Jc. Sample ID No.: 

l'1 Sample Location: 

Duplicate: 0 
Blank: 0 

Field Form Checked as per QA/QC Checklist (initials): I I 

Page of 

21~Lrvl 
M =IF 

¢41/J 

SAMPLE.COLt:EcnONIANAL YSIS INFORMATION:'}W\'.:~."i";i·i':'/;:;\;'''iA,c::' .;;<1?;~:' n:{:~~.:~1f:'~:· <;:'::",~~i}~,\'f:~>'~~i~ '1.:.~-~-, ~ .i:!!i\it;:::~~\~~'f· ~_:~i~;:::):: ;.1L~: ·~/t~~'~ 

Sulfide (S21: 

Equipment: 8 DR-8 -- HS-C Color Chart HS-WR Color Wheel Analysis TIme: 

ProgramIModule: 610nm 93 Other: 

- " 0 Concentration: 0.0 '6'1 mglL Fiftered: 

Notes: 

Sulfate (SO;l: 

Equipment: DR-700 DR-8 -- Other: Analysis Time: 

ProgramlModule: 91 

Concentration: mg/L Filtered: n .. . 

6.,.- Standard Solution: 0 Results: 

Standard Additions: 0 Digits Required: 0.1 ml: 0.2ml: 0.3m!: 

Notes: 

Nitrite (NOi-N): Analysis Time: 

Equipment: DR·700 DR-8 -- Other. Flftered: 0 
ProgramIModule: 60 

Concentration: mg/L Reagent Blank Correction: 0 
Standard SO!Llf:lon: n Results: n ~ 

Notes: 

Nitrate (NO,-N): Analysis Time: 

Equipment: DR-700 DR-8 -- Other. Filtered: 0 
ProgramIModule: 55 

Concentration: mglL 

Nttrite Interference Treatment: U 
Standard Solution: 0 Results: Reagent Blank Correction: 0 
Standard Additions: 0 Digits Required: 0.1 ml: O.2ml: 0.3ml: 

Notes: 

W 

I 

.. ; , 
.-",' 



FIELD ANALYTICAL LOG SHEET 
GEOCHEMICAL PARAMETERS 

Tetra Tech NUS, Inc. Page of \ 
rl ~~~~--------------------------------~~~~-'I~ 

Project Site Name: 5;t:. ~ t 
Project No.: D2--lq 
Sampled By: 

Field Analyst: 

Sample ID No.: a.. IG-L-.Y11cKo ( 
Sample Location: (/1w --6 
Duplicate: 

.--__ , Blank: 

o 
o 

Field Form Checked as per QA/QC Checklist (initials): 

Date: q K 7~ 01lP IEhj 

tfh .. .l.. 
s.c. Temp. 

(mS/cm) ('C) 

Turbidity DO Sal. Color 

TIme: (I '2.0 (Meter, D12!1) (%) (VISUal) (NTU) 

Dr. /...b'1 

Dissolved Oxygen: 

Equipment HACH Digital TItrator OX-OT CHEMetrics (Range: ___ ,mgfL) Analysis Time: _____ _ 

Range Used: Range ISample Vol. Cartridge I Multiplier Titration Count Multiplier I Concentration 

o 1-5 mg/L 200ml 0.200 N 0.01 x 0.01 = mgfL 

o 2-10 mgfL 100ml 0.200N 0.02 x 0.02 mg/L 

CHEMetrlcs: ,. ,t::;' mgfL 

Notes; 

Alkalinity: -Analysis Time: 

Equipment: HACH Oigttal Ittrator AL-DT CHEMetncs (Range; mg/L) Filtered: 0 

Range Used: Range Sample Vol. Cartlidge Multiplier Titration Count Muttipller Concentration 

0 10-40 mg/L l00ml 0.1600 N 0.1 & xO.l mgfL 

0 40-160 mg/L 25ml 0.1600 N 0.4 & x 0.4 mg/L 

0 100-400 mg/L l00ml 1.600 N 1.0 & x 1.0 giL 

0 200-800 mg/L SOml 1.600 N 2.0 & ('2 <Cd .2.0 =/~OmgfL 
0 500-2000 mg/L 20ml 1.600 N 5.0 & .5.0 mgfL 

0 1000-4000 mg/L 10ml 1.600 N 10.0 & .10.0 mglL 

Parameter: Hydroxide Carbonate Bicarbonate 

Relationship: 

CHEMetncs: mg/L 

Notes: 

Standard Additions: o Titrant Molarity: Oigtts Required: 151.: 2nd.: 3rd.: 

Carbon Dioxide: 

EqUipment: HACH Digital Titrator CA-DT CHEMetrics (Range: ___ mg!L) Analysis Time: 

Range Used: Range Sample Vol. Cartridge Muttiplier Titration Count Concentration 

o I()'SO mg/L 200ml 0.3636 N 0.1 .0.1 mgfL 

o 2()'100 mg/L l00ml 0.3636 N 0.2 xO.2 mg/L 

o 10Q.400 mgfL 200ml 3.636 N 1.0 670 x 1.0 =~ 7c::.mgfL 

o 200-1000 mg/L l00ml 3.636 N 2.0 .2.0 = mglL 

CHEMetrics: ___ ' mg/L 

Notes: 

Standard Additions: o Ittrant Molarity: Digits Required: 1st.: 2nd.: 3rd.: 

pH 

(8U) 



~ 
(, Tetra Tech NUS Inc 

I 

FIELD ANALYTICAL LOG SHEET 

GEOCHEMICAL PARAMETERS 
Page of 

Project Site Name: :~ ;~, ;:;) i Sample ID No.: 2-1 c., L 1Y\c{; b rp I 
Project No.: , 0:2-1'1 Samele Location: ~W-~ 
Sampled By: KIt/\.) " Duplicate: 0 
Field Analyst: 'i<N- Blank: 0 
Field Form Checked as per QA/QC Checklist (initials): I I 

SAMPLE cOLLECTION/ANALYSIS INFORMATION:," . c·",'· ,., ' ., 
" . ' . 

Manganese~2+~ 
Equipment: DR-700 DR-8 -- HACHMN-S Other: Analysis Time: ,""1 ~J ::l 
Program!ModuJe: 525nm 41 

Concentration: 6.S mg/L FHtered: n 
L...J 

Digestion: 0 
Standard Solution: 0 Results: Reagent Blank Correction: 0 
Standard Additions: 0 Digtts Required: 0,1 ml: 02ml: O,3ml: 

Notes: 

Ferrous Iro~ 
Equipment: ~ DR-8 -- IR-18C Color Wheel Other. Analysis Time: 

ProgramIModule: 500nm 33 

Concentration: 3·3G. mg/L Fittered: 0 
Notes: 

Hydrogen ~e ,5): 
Equipment: HS-C Other: Analysis Time: 

Concentration: O. I mg/L Exceeded 5.0 mg/L range on color chart: 0 
Notes: 

QAlQC Checklist: 

All data fields have been completed as necessary: 0 
Correct measurement units are cited in the SAMPLING DATA block: 0 
Mulitplication is correct for each Multiplier table: 0 
Final calulated concentration is within the appropriate Range Used block: 0 
Alkalinity Relationship is determined appropriatly as per manufacturer instructions, 0 
QA/QC sample (e,g" Std, Additions, etc.) frequency is appropriate as per the project planning documents: 0 
Nitrite Interference treatment used for Nitrate test if Nitrite was detected: 0 
Title block is in~ialized by person who performed the QA/QC Ckecklisl: 0 

i 



FIELD ANALYTICAL LOG SHEET 
GEOCHEMICAL PARAMETERS 

Tetra Tech NUS, Inc. Page of 

Project Site Name: slt-c..d-./ C1vc Sample 10 No.: 210. L f"o.Lb6¢ ( 
Project No.: 1?2- I "i Sample Location: MW -(.;. 
Sampled By~ RJd. 1,,-"11-< ) Duplicate: 0 
Field Analyst: r~ If:} Blank: 0 
Field Form Checked as per ONOC Checklist (initials): I 

SAMPLEC;OLLECTlONIANALYSIS INFORMATION'·"< .• ,;,("".},.:,:?L·.::'.i:: "';:t::< :,' 

SUlfide(S~ - , 

Equipment DR-7ao DR-8 -- HS-C Color Chart HS-WR Color Wheel Analysis Time: ,2 (.JI"-
ProgramIModule: 610nm 93 Other. 

Concentration: O.OgO mgfL Filtered: U 
Notes: 

Sulfate (So!,: 

Equipment: DR-7ao DR-8 -- Other: Analysis Time: 

ProgramfModule: 91 

Concentration: mgfL Filtered; 0 

Standard Solution: 0 Results: 

Standard Additions: 0 Digits Required: 0.1 ml: 0.2ml: 0.3ml: 

Notes: 

Nitrite (NO;-N): Analysis lime: 

Equipment DR-700 DR-8 -- Other. Fittered: 0 
ProgramfModule: 60 

Concentration; mgfL Reagent Blank Correction: 0 
Standard Solution: 0 Results: 0 

Notes: 

Nitrate (NO.--N): Analysis Time: 

Equipment: DR-7ao DR-8 -- Other: Filtered: 0 
ProgramfModule: 55 

Concentration: mg/l ., 
Nitrite Interference Treatment: LJ 

Standard Solution: 0 Results: Reagent Blank Correction: 0 
Standard Addilions: 0 Digils Required: 0.1 ml: O.2ml: 0.3ml: 

Notes: 

) 

) 



APPENDIX D 

SOIL AND GROUNDWATER LABORATORY ANALYTICAL DATA 

Rev. 0 
11/12/99 
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Project 

Client 

Sample No. 

Sieve Size 

# 10 
# 20 
# 40 
# 60 

~ 
# 100 
# 200 

S. W. COLE ENGINEERING, INC. 

REP 0 R T 0 F G R A D A T ION 
ASTM C-117, C-136 

Project No. 
Date 

99008 
06/30/1999 

MISCELLANEOUS 

KATAHDIN ANALYTICAL 

31, CLAY, WP3035-5 (ZI &Jt?Gt..B CB06c?r) 

Percent Passing 

100.0 
99.9 
99.8 
99.3 
96.7 
92.2 

PROJECT 
Specifications % 

nnnnn.:::, 



..:;.". ( JOB NO: 99-t'?oA 

/' '. GRAIN SIZE ANALYSIS " 
.1 I .J SILT OR CLAY , 

~~ .• .L 
Y.II~ STANOARD •• IIV. !l1~ NQ • 

3" a" .,. ~ .. ....... .. ,a aa 4G lID 'aa =a 
I-,oa 

'" I 
l!l gO 

w 
~ 

.a 

> 7a 
DI &0 

II 
W ,,0 

2 
ii: = I 

- . 
I- :30 

":1 -W :zc I 
U I 
II 1C 

. , 

W 
D. 0 

'co ,a 1.D 0.' 7 .. " 0.0' .. " 0.00' 

GFlAIN SIZE IN MILLIMETEFlS 

PLOT SOUR? SAMP. OEP'T1-I CLASSIFICATION W 

• .J.) ( ttl') 

J 

/" GRAIN SIZE ANALYSIS ,-

lCOBBLE' GFlAVEL I SANO I SILT OFl CLAY I COARSE FINe: COA. MECIUM FINE 

u.s. STANDARO '!ItaVE SIZE NC. 

~'CD 
3" a" ,- ~4" ~. .. 1a 010 4D BD "00 ;zoo 

I 
!2 gO 

!!! 

~ 
&0 

, 

> 7D r-c. 
DI aa 
II 
W .. a 

"-2 
ii: 4Q 

I- :10 

Z 
W :20 

U 
II ,0 

W 
D. a 

';ca ,a ,.0 0.' 7 .. :I 0.01 .. :I c.ca, 
GFlAIN SIZE IN MILLIMETERS 

PLCT aCURe. SAMP. C_PT'H CLABSIPICATION w .~ 
• .J: 1fj 

( z.I., LJ30~ '60:1) 

'-
nnnnn~" 



! Katahdin 
\:.;~I'IH .... t ~II(\I.I~ 

PAUL CALLIGAN 

Tetra Tech NUS 

i 40i Oven Park Dr. 

Suite 102 

Tallahassee, FL 32308 

Proj. 10: CNC CHARLESTON 

Sample Description 

21SLB030304 

Compound 

BENZENE 

TOLUENE 

1,2-DIBROMOETHANE 

ETHYLBENZENE 

NAPHTHALENE 

MTSE 

TOTAL XYLENES 

DIBROMOFLUOROMETHANE 

~-DICHLOROETHANE-D4 
LUENE-D8 

P-BROMOFLUOROBENZENE 

\.r.Report Notes: J 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SDG: 

Report Date: 

PONo,: 

Project: 
% Solids: 

Method: 

WP3672-4 

WP3672 

9/23/99 

N7912-P99264 

CTO#68 

61 

SW8260 

Date Analyzed: 8/25/99 

Matrix Sampled Date Rec'd Date Ext. Date Ext'd By Ext. Method Analyst 

SL 8/18/99 8/19/99 8/25/99 DJP 5030 DJP 

Sample Method 

Result Units OF PQL PQl 

<7 ug/Kg 1.5 7 5 

J4 ug/Kg 1.5 7 5 

<7 ug/Kg 1.5 7 5 

<7 ug/Kg 1.5 7 5 

<7 ug/Kg 1.5 7 5 

<7 ug/Kg 1.5 7 5 

<7 ug/Kg 1.5 7 5 

100 % 1.5 

90 % 1,5 

109 % 1.5 

83 % 1.5 

Page 1 of 1 



! Katahdin 
\!\o\I,lllH '~R\I'I\ 

Client: PAUL CALLIGAN 

Tetra Tech NUS 

1401 OVen Park Dr. 

Suite 102 

Tallahassee, FL 32308 

Proj, ID: CNC CHARLESTON 

Sample Description 

21SLB030304 

Compound 

NAPHTHALENE 

2-METHYLNAPHTHALENE 

ACENAPHTHYLEN E 

ACENAPHTHENE 

FLUORENE 

PHENANTHRENE 

ANTHRACENE 
FLUORANTHENE 

PYRENE 

BENZO[A]ANTHRACENE 

CHRYSENE 

BENZO[BjFLUORANTHENE 

BENZO[K]FLUORANTHENE 

BENZO[AjPYRENE 

INDENO[1,2,3-CDjPYRENE 

DIBENZ[A,HjANTHRACENE 

BENZO[G,H,ljPERYLENE 

NITROBENZENE-D5 

2-FLUOROBIPHENYL 

TERPHENYL-D14 

Report Notes: J 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SDG: 

Report Date: 

PONo.: 
Project: 
% Solids: 

Method: 

WP3672-4 

WP3672 

9/23199 

N7912-P99264 

CTO#68 

61 

EPA 8270 

Date Analyzed: 9/1/99 

Matrix Sampled Date Rec'd Date Ext, Date Ext'd By Ext. Method Analyst 

SL 8118199 8119199 8120/99 LAP EPA 3550 KRT 

Sample Method 

Result Units DF PQL PQL 

<530 ug/Kg 1.6 530 330 

2500 ug/Kg 1.6 530 330 

<530 ug/Kg 1.6 530 330 

J340 uglKg 1.6 530 330 

J500 ug/Kg 1.6 530 330 

1100 uglKg 1.6 530 330 
<530 uglKg 1.6 530 330 

<530 ug/Kg 1.6 530 330 

<530 ug/Kg 1.6 530 330 

<530 uglKg 1.6 530 330 

<530 uglKg 1.6 530 330 
<530 uglKg 1.6 530 330 

<530 ug/Kg 1.6 530 330 

<530 uglKg 1.6 530 330 

<530 uglKg 1.6 530 330 

<530 ug/Kg 1.6 530 330 

<530 uglKg 1.6 530 330 

45 % 1.6 

71 % 1.6 

74 % 1.6 

Page 1 of 1 

() 



c 
Katahdin 

ANALYTICAL SERVICES 

CI.IENT: PAUL CALLIGAN 

Tetra Tech NUS 
1401 Oven Park Dr., SUite 
Tallahassee, FL 32308 

WIC#:CNCCWIRL&S'I(N 

SAMPLE DESCRIPTICN 

21SLB030304 

PARAMETER 

Solids-TOtal Residue (TS) 

Lab Number : WP-3672-4 
Report Date: 09/24/99 
PO No. N7912-P99264 

102 Project CTO #68 

REPCRT OF ANALYTICAL RESULTS Page 4 of 12 

SAMPLED BY SJ>MPLED DATE RECEIVED 

Solid JR HILL 08/18/99 08/19/99 

RESULT (NITS DF 'PQL MEIHJD ANAL¥ZED BY NOIES 

61. wt % 1.0 0.10 CLP/CIP sew 08/24/99 JF 1 

• PQL (Practical GlJantitation Level) represents laboratory reporting limits and rray n:ot reflect sarrple
specific reporting limits. Sarrple-specific limits are indicated by results ann:otated with '<' values. 

(1) Sarrple Preparation on 08/23/99 by JF 

09/24/99 

lJO/baeajc (dw) /msrn 
PH23TSS4 
CC: MS LEE LECK 

TIrrRA TECH NUS 
FOSTER PLAZA 7 

661 ANDERSEN DR. 

5-t1l l ;"UJ1CY I{UolJ :-";U, S 
P.O. 1'1,,)." :~O, \X\'5{hrotlk. :-'I[ 040')8 
'I'd; (~O";') 874-2400 FoIx: (207) 775-4029 

210 \\:Io! Rood No.), Pommoulh. l'-:H OJHOI 
Tel; (603) 431-5777 Fax: (603) 436-3356 



Kltahdin 
> :'I< '" I \ I Ie \ I '" f I. ~ I ( I ~ 

Client: Paul Calligan 
Tetra Tech NUS 

1401 Oven Pari< Dr. 

Sutte 102 

Tallahassee, FL 32308 

Proj.ID: CNC CHARLESTON 

Sample Description 

21 SLB040405 

Compound 

BENZENE 

TOLUENE 

1,2-DIBROMOETHANE 

ETHYLBENZENE 

NAPHTHALENE 

MTSE 
TOTALXYLENES 

DIBROMOFLUOROMETHANE 

1,2-DICHLOROETHANE-D4 

TOLUENE-D8 

P-BROMOFLUOROBENZENE 

Report Notes: J 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SDG: 

Report Date: 
PONo.: 

Project: 

% Solids: 

Method: 

WP3035-6 

WP3035 

8/17/99 

N7912-P99264 

CTOlS8 

93 

SW8260 

Date Analyzed: 6125/99 

Matrix Sampled Date Roc'dOate Ext. Date Ext'd By Ext. Method Analyst 

SL 6/23/99 6/24199 6125/99 KMC 5030 KMC 

Sampie Method 
Result Units OF PQL PQL 

<6 ug/Kg 1.3 6 5 

<6 uglKa 1.3 6 5 

<6 uglKa 1.3 6 5 

<6 uglKa 1.3 6 5 

J4 uglKa 1.3 6 5 
<6 ug/Kg 1.3 6 5 

<6 uglKa 1.3 6 5 
91 % 1.3 

96 % 1.3 

87 % 1.3 

74 % 1.3 

Page 1 of 1 
nnnnn?7 



Katahdin 
'~"'1'1l( \/ 'f"flf' 

(.... ent: Paul Calligan 

Tetra Tech NUS 

1401 Oven Park Dr. 

Suite 102 

Taliahassee, FL 32308 

Proj, 10: CNC CHARLESTON 

Sample Description 

21 SLB040405 

Compound 

NAPHTHALENE 

2·METHYLNAPHTHALENE 

ACENAPHTHYLENE 

ACENAPHTHENE 

FLUORENE 

PHENANTHRENE 
II,..TUDII ..... ~t.I~ ,... ••• '"V"'I .............. 

,.I<LUORANTHENE 

~RENE 
NZO(AjANTHRACENE 

CHRYSENE 

BENZO(BjFLUORANTHENE 

BENZO(K]FLUORANTHENE 

BENZO(AjPYRENE 

INDENO(I,2,3-CDjPYRENE 

DIBENZ{A,H]ANTHRACENE 

BENZO(G,H,ljPERYLENE 

NITROBENZENE-OS 

2-FLUOROBIPHENYL 

TERPHENYL-D14 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

lab Number. 

SDG: 

Report Date: 

PONo.: 

Project: 

% Solids: 

Method: 

WP3035-6 

WP3035 

8117/99 

N7912-P99264 

CTO#$8 

93 

EPA 8270 

Date Analyzed: 7/28/99 

Matrix Sampled Date Rec'd Date Ext Date Ext'd By Ext. Method Analyst 

SL 6123199 8/24199 6/28199 PMM SW3550 KRT 

Sample: Method 

ResuH Units OF PQL PQL 

<360 ug/Kg 1.1 360 330 

E9900 ug/Kg 1.1 360 330 

<360 ug/Kg 1.1 360 330 

1400 ug/Kg 1.1 360 330 

2200 ug/Kg 1.1 360 330 

S400 ug/Kg 1.1 360 330 
~"n ug/Kg 1.1 360 330 ,~ 

1300 ug/Kg 1.1 360 330 

980 ug/Kg 1.1 360 330 

440 ug/Kg 1.1 360 330 

400 ug/Kg 1.1 360 330 

370 ug/Kg 1.1 360 330 

J200 ug/Kg 1.1 360 330 

J340 ug/Kg 1.1 360 330 

J230 ug/Kg 1.1 360 330 

<360 ug/Kg 1.1 360 330 

J200 ug/Kg 1.1 360 330 

67 % 1.1 

59 % 1.1 

55 % 1.1 

~------------------------------------
Report Notes: J, E, 0-13 

Page 1 of 1 



/If, Katahdin 
'''''Ill/(\1 ~11'\.1,1" 

Client: Paul Calligan 
Tetia Tech NUS 

1401 Oven Park Dr. 

Sune 102 

Tallahassee. FL 32306 

Proj.IO: CNC CHARLESTON 

Sample Description 

21SLB0404Q5 

Compound 

NAPHTHALENE 

2-METHYLNAPHTHALENE 

ACENAPHTHYLENE 

ACENAPHTHENE 

FLUORENE 

PHENANTHRENE 

ANTHRACENE 

FLUORANTHENE 

PYRENE 

BENZOIA]ANTHRACENE 

CHRYSENE 

BENZO[B]FLUORANTHENE 

BENZO[K]FLUORANTHENE 

BENZO[A]PYRENE 

INDENO[I,2,J..CD]PYRENE 

DIBENZ[A,H]ANTHRACENE 

BENZO[G,H,I]PERYLENE 

NITROBENZENE·D5 

2·FLUOROBIPHENYL 

TERPHENYl·D14 

Report Notes: J, 0-2 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SOG: 

Report Date: 

PONo.: 

Project: 

% Solids: 

Method: 

WP3035-60L 

WP3035 

8/17/99 

N7912·P99264 

CTO#68 

93 

EPA 8270 

Date Analyzed: 7129/99 

Matrix Sampled Date Rec'd Date Ext. Date Ext'd By ExL Method Analyst 

SL 6/23/99 6/24/99 6126/99 PMM SW3550 KRT 

Sample Method 

Result Units OF PQL PQL 

<1400 uglKg 4.3 1400 330 

11000 uglKg 4.3 1400 330 

<1400 uglKg 4.3 1400 330 
1400 uglKg 4.3 1400 330 

2200 Ug/Kg 4.3 1400 330 

5700 ug/Kg 4.3 1400 330 

J780 ugtt<g .. 1400 330 ~.~ 

JI300 ug/Kg 4.3 1400 330 

Jlloo ug/Kg 4.3 1400 330 

<1400 uglKg 4.3 1400 330 

<1400 ug/Kg 4.3 1400 330 

<1400 ug/Kg 4.3 1400 330 
<1400 ug/Kg 4.3 1400 330 
<1400 ugiKg 4.3 1400 330 

<1400 uglKg 4.3 1400 330 

<1400 ugiKg 4.3 1400 330 

<1400 ug/Kg 4.3 1400 330 

B6 % 4.3 

59 % 4.3 

62 % 4.3 

Page 1 of 1 
0000026 



Katahdin 
ANALYTICAL SERVICES 

CLIENT: Paul Calligan 
Tetra Tech NUS 
1401 Oven park Dr., SUite 102 
Tallahassee, FL 32308 

WICII: (NC CHAALESTCN 

SAMPLE DESCRIPI'ICN 

21SLB040405 

PARllME'IER 

Solids-Total Residue (TS) 

Lab Number : WP-3035-6 
Report Date: 08/19/99 
ro No. N7912-P99264 
Project C10 #68 

REPCRT OF ANALYTICAL RESULTS Page 8 of 8 

SPMPLED BY SAMPLED IllITE RECEIVED 

Solid R. FRANKLIN 06/23/99 06/23/99 

RESULT UNITS DF *PQL MEIHJD ANAL'YZEIl BY NarES 

93. wt % 1.0 0.10 CLP/CIP SOW 06/28/99 JF 1 

* PQL (Practical QJantitation level) represents laboratory reporting limits and rray not reflect sanp1e
specific reporting limits. Sanple-specific limits are indicated by results an.""Dtated with I <I values. 

(1) Sanple Preparation on 06/25/99 by JF 

08/19/99 

LJO/baeajc(dw)/msm 
PF25TSS2 
CC: MS. LEE LECK 

TETRA 1E0l NUS 
FOSTER PL1\ZA 7 

661 ANDERSEN DR. 

51!! ( "lilli,' 1~".I,1 , .. , <, 

P.(), H.,\ -~u. \\;',''11>,,,,,1.,. \11. (I-I(I'JS 

1.-1. I.~I)-; S--i'~'IOO I'~~: (,!o-! --<j •. ,Il.,?'1 
1,,11': ':kJI.,IHlin1.,h., "m 

210 \\.i,-s( Rood No.5, I'orumou(h, NH 03801 
ld: (60.'\) 431-5i77 Fa:c (603) 436-3356 

0000024 



Client: Katahdin An>Iytical 

Contact: 
Project Description: 

340 County Road 
Westbrook. Maine 04092 
Ms. Andrea Colby 
Former Naval Complex 

cc: KATAool99 

PlU'ameter 

General Chemistry 

SamplelP 
LabID 
Malrix 
Dale Collected 
Date Received 
Priority 
Collector 

QualII!".. 

Total Rec. Petro. Hydrocarbons 
Evaporative Loss @ 105 C 

MEMethod 

Ml 
M2 

Notes: 

229 
4.00 

The qualifiers in this report are defined as follows: 

Report Date: July 19. 1999 

: 21SLB040405 
: 9906802-05 
: Soil 

: 06123/99 
: 06123/99 
: Routine 
: Client 

DL 

104 

1.00 

Method-l>es<ripliOD 

SW84Q 9fJ/IA 
EPA 3550 

RL 

208 
1.00 

UnilS 

mglkg 

WI% 

NO indicates that the analyte was not detected at a concentration greater than the detection limit 

Page 1 of 1 

DF Analyst Date Time BatclJ M 

1.0 AAT fJ/1l3/99 1300 152814 1 
1.0 TSM20?1l9J990920 153640 2 

J indicatl'!;s presence of anal.yte at a concentration less than the reporting limit (RL) and greater than the detection limit (DL). 
U indicates that the analyte was not detected at a concentration greater than the detection limit 
'" inWcates that a quality control analyte recovery is outside of specified acceptance criteria. 

Data reported in mass/mass units is reported as 'dry weight'. 

This data reporl bas been prepared and reviewed 
in accordance with General Engineering Laboratories 
standard operating procedures. Please di=1 
any questions 10 your Project Manager. Valert. DaVis al (843) 769-7391. 

Reviewed By 

oJ 

/ 
I ~II~ ~~ll~ III~ m~ll~ mil MIIIII~I~ I -."J 

19 



Climt; Katahdin Analytical 

Contact: 
Project Description: 

340 County Road 
Westbrook, Maine 04092 
Ms. Andrea Colby 
Former Naval Complex 

cc: KATAool99 

SampieID 
WID 
Ma[rjx 
Date Collected 
Date Received 
Priority 
Collector 

Parameter Qualifier Result 

General Chemistry 
Total Ree. Petro. Hydrocarhons 
Evaporative Loss @ lOS C 

M=Metbod 

MI 
M2 

Notes: 

3S9 
4.00 

The qualifiers in this report are defined as follows: 

Report Date: July 19, 1999 

: 21SLB04040SD 
: 9906802-06 
: Soil 

: 06/23/99 
:06/23199 
; Routine 
: Client 

DL 

104 
1.00 

Method-Description 

SW846907IA 
EPA3SS0 

RL 

208 
1.00 

Uails 

mg/kg 
wt% 

ND indicates that the analyte was not detected at a concentration greater than the detection limit 

Page I of! 

DF Analyst Date Time Batch M 

1.0 AAT 07113199 1300 152814 1 
1.0 TSM207119199 0920 153640 2 

J indicates presence of anaJyte at a concentration less lhan the reporting limit (RL) and greater than !:he detection limit (DL). 
U indicates that the analyte was not detected at a concentration greater than the derection lim1l 
.. indicates that a quality control analyte recovery is outside of specified accc:ptance criteria 

Data reported in mass/mass wlits is reported as 'dry weight'. 

This data report bas been prepared and reviewed 
in accordance with General Engineering Laboratories 
standatd operating procedures. Please direct 
any questions to your Project Manager, Valene Davis at (843) 769-7391. 

Reviewed By I 
IIIIIIIIIIIII~II~IIIIIII~I mllllll~IIIIW III 

20 



/It Katahdin 
>l\t.,I\II' \I l.r/\f\I' 

Client: Paul Calligan 

Tetra Tech NUS 

1401 Oven Park Dr. 

Sufte 102 

Taliahassee, FL 32308 

Proj.ID: CNC CHARLESTON 

Sample Description 

21SLB050506 

Compound 

BENZENE 

TOLUENE 

1,2-DIBROMOETHANE 

ETHYLBENZENE 

NAPHTHALENE 

MTBE 

TOTAL XYLENES 

DIBROMOFLUOROMETHANE 

1 ,2-D1CHLO ROETHANE-D4 

TOLUENE-D8 

P-BROMOFLUOROBENZENE 

Report Notes: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SDG: 

Report Date: 

PO No. : 

Project: 

% Solids: 

Method: 

WP3035-7 

WP3035 

8117/99 
N7912-P99254 

CTO#68 

98 

SW8260 

Date Analyzed: 6/25/99 

Matrix Sampled Date Rec'd Date Exl Date Ext'd By Ext, Method Analyst 

SL 6/23199 6124/99 6125199 KMC 5030 KMC 

Sampie Method 

Result Units OF PQL PQL 

<7 ugIKg 1.4 7 5 

<7 uglKg 1.4 7 5 

<7 uglKg 1.4 7 5 

<7 uglKg 1.4 7 5 

<7 uglKg 1.4 7 5 

<7 ug/Kg 1.4 7 5 

<7 uglKg 1.4 7 5 

92 % 1.4 

96 % 1.4 

81 % 1.4 

54 % 1.4 

Page 1 of 1 
nnnon~o 



Katahdin 
'>1,0.1,111\1 'fl\!!" 

c...,..nt: Paul Calligan 

Tetra Tech NUS 

1401 Oven Park Dr. 

sutte 102 

Tallahassee, Fl 32308 

Proj. 10: CNC CHARLESTON 

Sample Description 

21SlB050506 

Compound 

NAPHTHALENE 

2-METHVlNAPHTHAlENE 

ACENAPHTHYlENE 

ACENAPHTHENE 

FLUORENE 

PHENANTHRENE 

.A.NTHRACENE 
"lUORANTHENE 

~RENE 
NZO[AjANTHRACENE 

CHRYSENE 

BENZO[BjFlUORANTHENE 

BENZO[KlFlUORANTHENE 

BENZO[AjPVRENE 

INOENO[1,2,3-COjPYRENE 

OIBENZ{A,HlANTHRACENE 

BENZO[G,H,ljPERYLENE 

NITROBENZENE-05 

2-FlUOROBIPHENYl 

TERPHENYl-014 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SOG: 

Report Date: 

PONo.: 

Project: 

% Solids: 

Method: 

WP3035-7 

WP3035 

8/17/99 

N7912-P99264 

CTO#68 

98 

EPA 8270 

Date Analyzed: 7128/99 

Matrix Sampled Date Rec'd Date Ext. Date Ext'dBy Ext. Method Analyst 

Sl 6/23199 6124199 6128/99 .PMM SW3550 KRT 

~::lIrnnl," Mett'!Qd --"'r-'-

ResuH UnHs OF PQl PQL 

<330 ug/Kg 1.0 330 330 
<330 ug/Kg 1.0 330 330 
<330 ug/Kg 1.0 330 330 

<330 ug/Kg 1.0 330 330 
<330 ug/Kg 1.0 330 330 

<330 ug/Kg 1.0 330 330 

<330 11,.,11.(,., 1.0 330 330 -1Y'~ 

<330 ug/Kg 1.0 330 330 
<330 ug/Kg 1.0 330 330 
<330 ug/Kg 1.0 330 330 
<330 ug/Kg 1.0 330 330 

<330 Ug/Kg 1.0 330 330 

<330 ug/Kg 1.0 330 330 
<330 ug/Kg 1.0 330 330 

<330 ug/Kg 1.0 330 330 
<330 ug/Kg 1.0 330 330 

<330 ug/Kg 1.0 330 330 

42 % 1.0 

53 % 1.0 

70 % 1.0 

~---------------------------------------
Report Notes: 

Page 1 of 1 



Katahdin 
ANALYTICAL SERVICES 

CLIENT: Paul Calligan 
Tetra Tech NUS 
1401 Oven Park Dr.. SUite 102 
Tallahassee. FL 32308 

Lab Nurrber : 
Report Date: 
PO No. 
Project 

WP-3035-7 
08/19/99 
N79l2-P99264 
ere #68 

WIC#: mc Clll\RLESTCN REPORT OF ANALYTICAL RESULTS Page 5 of 8 

SAMPLE DESCRIPTICN SJ>MPLED BY SlMPLED DATE RECEIVED 

21SLB050506 Solid R. FRANKLIN 06/23/99 06/24/99 

PARAMETER RESULT UNTI'S DF *PQL MElH}D ANALyzE[) BY =8 

Solids-Total Residue (TS) 98. we % 1.0 0.10 CLP/eIP sew 06/28/99 JF 1 

* PQL (Practical QJantitation Level) represents laboratory reporting limits and nay not reflect sarrple
specific reporting limits. Sarrple-specific limits are indicated by results annotated with '<' values. 

(1) Sarrple Preparation on 06/25/99 by JF 

08/19/99 

LJO/baeajc(dw)/msm 
PF25TSS2 
CC:MS.LEELECK 

TE'IRA TEO! NUS 
FOSTER PlAZA 7 
661 ANDERSEN DR. 

'!II ( "lUll' R'Md ,,,, " 
I',ll, I,,,, -;0. \\~'"hl'",L \110'10";., 
1,1. ;~II-! ~-·I·~·'OO 1.1~. I ~(1-1 --~'"l1l2'1 

210 \VC'! Rnm No. ).I'orl~moulh_ NH OJSOl 
li:l: (60j) UI-S7i7 En:: ((,0) 4.\6-3356 

0000028 



!~ahdin 
\!Io\!\IH~t .. ,n\l.t~ 

C'ient: PAUL CALLIGAN 

Tetra Tech NUS 

1401 Oven Park Dr. 
Sune 102 

Tallahassee, FL 32308 

Proj. 10: CNC CHARLESTON 

Sample Description 

21SLB070506 

Compound 

BENZENE 

TOLUENE 

1,2-0IBROMOETHANE 

ETHYLBENZENE 

NAPHTHALENE 

MTBE 

TOTAL XYLENES 

Di8ROMOFLUOROMETHANE 

(.:, 2-0ICHLOROETHANE-04 

)LUENE-08 

P-BROMOFLUOROBENZENE 

~eport Notes: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SOG: 

Report Date: 

PONo_: 

Project: 
% Solids: 

Method: 

WP3672-1 

WP3672 

9/23/99 

N7912-P99264 

CTO#68 

54 

SW8260 

Date Analyzed: 8/25/99 

Matrix Sampled Date Rec'd Date Ext. Date Ext'd By Ext. Method Analyst 

SL 8/18199 8/19/99 8125199 OJP 5030 OJP 

Sample Method 

Result Units OF PQL PQL 

<11 ug/Kg 2.2 11 5 
<11 ug/Kg 2.2 11 5 
<11 uglKg 2.2 11 5 
<11 ug/Kg 2.2 11 5 
24 ug/Kg 2.2 11 5 

<11 ug/Kg 2.2 11 5 
<11 ug/Kg 2.2 11 5 
103 % 2.2 

99 % 2.2 

103 % 2.2 

118 % 2.2 

Page 1 of 1 



t Katahdin 
,:-;~I\IH"'! "lnl'l~ 

Client: PAUL CALLIGAN 

Tetra Tech NUS 

1401 OVen Park Dr. 

Suite 102 

Tallahassee, FL 32308 

Proj. 10: CNC CHARLESTON 

Sample Description 

21SLB070506 

Compound 

NAPHTHALENE 

2-METHYLNAPHTHALENE 

ACENAPHTHYLENE 

ACENAPHTHENE 

FLUORENE 

PHENANTHRENE 

ANTHRACENE 

FLUORANTHENE 

PYRENE 

BENZO[AjANTHRACENE 

CHRYSENE 

BENZO[BjFLUORANTHENE 

BENZO[K]FLUORANTHENE 

BENZO[AjPYRENE 

INOENO[1,2,3-COjPYRENE 

OIBENZ[A,HjANTHRACENE 

BENZO[G,H,ljPERYLENE 

NITROBENZENE-OS 

2-FLUOROBIPHENYL 

TERPHENYL-014 

Report Notes: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SOG: 

Report Date: 

PO No.: 

Project: 

% Solids: 

Method: 

WP3672-1 

WP3672 

9i23i99 

N7912-P99264 

CTO#68 

54 

EPA 8270 

Date Analyzed: 8/31/99 

Matrix Sampled Date Rec'd Date Ext. Date Ext'd By Ext. Method Analyst 

SL 8/18199 8119199 8120/99 LAP EPA 3550 KRT 

Sample Method 

ResuH Units OF PQL PQL 

<630 uglKg 1.9 630 330 

7000 uglKg 1.9 630 330 

<630 uglKg 1.9 630 330 

860 uglKg 1.9 630 330 

1400 uglKg 1.9 630 330 

3000 uglKg 1.9 630 330 
<630 uglKg 1.9 630 330 

<630 uglKg 1.9 630 330 

<630 ug/Kg 1.9 630 330 

<630 ug/Kg 1.9 630 330 

<630 uglKg 1.9 630 330 

<630 ug/Kg 1.9 630 330 

<630 uglKg 1.9 630 330 

<630 uglKg 1.9 630 330 

<630 uglKg 1.9 630 330 

<630 uglKg 1.9 630 330 

<630 uglKg 1.9 630 330 

70 % 1.9 

98 % 1.9 

94 % 1.9 

Page 1 of 1 
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c 
Katahdin 

ANALYTICAL SERVICES 

CLIENT; PAUL CALLIGAN 
Tetra Tech NUS 
1401 Oven Park Dr., Suite 102 
Tallahassee, FL 32308 

lab Nurrber ; WP-3672-1 
Report Date; 09/24/99 
ro No. N7912-P99264 
Project C10 #68 

WIC#; me OlARLESILN REPCRT OF ANALYTICAL RESULTS Page 1 of 12 

SAMPLE DESCRIPTlCN MATRIX SPMPLED BY SAMPLED DATE RECEIVED 

21SLB070506 Solid JR HILL 08/18/99 08/19/99 

PARAMETER RESULT UNTIS OF *PQL ME:IBOD ANALVZED BY NOTES 

Solids-TOtal Residue (TS) 54. wt % 1.0 0.10 CLP/CIP sew 08/24/99 JF 1 

• PQL (Practical Q..tantitation Level) represents laboratory reporting limits and nay not reflect sarrple
specific reporting limits. Sarrple-specific limits are indicated by results annotated with' <' values. 

(1) Sarrple Preparation on 08/23/99 by JF 

09/24/99 

LJO/baeajc(dw)/msrn 
PH23TSS4 
ex:; MS LEE LECK 

TE'IRA TErn NOS 

5-11jl:t'UllkWJ~*,. ,PlAZA I 
I',{). H .. -6'6-'lJ. NIDBRSm-.lD~~ltn 
Td, C:!07) tr:' ... 1 ... UO f.\:\.: (107) 775·4U29 

I,ll p:: ,I 1..11 JhJi 1,1.11 •.• '>111 

210 \\:'6r Rwd No. 5, J'ormnoulh.:-\H tJ,iSOl 
Tel: (603) 431·5777 r.n.: (603) -l}6..3Yi6 

0000007 



/If Kltahdin 
, !\; .. 1) I If \f '~I' I ( I ' 

Client: Paul Calligan 

Tetra Tech NUS 

1401 Oven Park Dr. 

Sufte 102 

Tallahassee, FL 3230B 

Proj. 10: CNC CHARLESTON 

Sample Description 

21 SLB08D607 

Compound 

BENZENE 

TOLUENE 

1,2-0IBROMOETHANE 

ETHYLBENZENE 

NAPHTHALENE 

MTBE 

TOTAL XYLENES 

OIBROMOFLUOROMETHANE 

1,2-DICHLOROETHANE-D4 

TOLUENE-DB 

P-BROMOFLUOROBENZENE 

Report Notes: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SOG: 

Report Date: 

PO No. : 

Project: 

'10 Solids: 

Method: 

WP3035-5 

WP3D35 

B/17/99 

N7912-P99264 

CTO#6B 

52 

SWB260 

Date Analyzed: 6125/99 

Matrix Sampled Date Rec'd Date Ext. Date Ext'd By Ext. Method Analyst 

SL 6/23/99 6124199 6125/99 KMC 5030 KMC 

Sample Method 

Result Units OF PQL PQL 

<10 uglKg 2.0 10 5 

<10 uglKg 2.0 10 5 
<10 uglKg 2.0 10 5 

<10 ug/Kg 2.0 10 5 

<10 uglKg 2.0 10 5 
<10 ug/Kg 2.0 10 5 

<10 uglKg 2.0 10 5 
95 % 2.0 

97 % 2.0 

92 % 2.0 

74 % 2.0 

Page 1 of 1 
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K1tahdin 
'1><..,I\IH\/ ~fl.\I'I' 

Paul Calligan 
Tetra Tech NUS 

1401 Oven Park Dr. 

Sufte 102 

Tallahassee, FL 32308 

Proj. ID: CNC CHARLESTON 

Sample Description 

21SLB080607 

Compound 

NAPHTHALENE 

2-METHYLNAPHTHALENE 

ACENAPHTHYLENE 

ACENAPHTHENE 

FLUORENE 

PHENANTHRENE 

ANTHRACENE 

. t;:LUORANTHENE 

~RENE 
NZO[AJANTHRACENE 

CHRYSENE 

BENZO[B)FLUORANTHENE 

BENZO[K)FLUORANTHENE 

BENZO[A[PYRENE 

INDENO[I,2,3-CD)PYRENE 

DIBENZ[A,H[ANTHRACENE 

BENZO[G,H,I[PERYLENE 

NITROBENZENE-D5 

2-FLUOROBIPHENYL 

TERPHENYL-DI4 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SDG: 

Report Date: 

PONo.: 

Project: 

%Sofids: 

Method: 

WP3035-5 

WP3035 

8117/99 

N7912-P99264 

CTO#68 

52 

EPA 8270 

Date Analyzed: 7128199 

Matrix Sampled Date Rec'd Date Ext. Date Ext'd By Ext. Method Analyst 

SL 6123/99 6/24/99 6128199 PMM SW3550 KRT 

Sample Method 

ResuH Units DF PQL Pal 

<630 ug/Kg 1.9 630 330 

<630 ug/Kg 1.9 630 330 

<630 ug/Kg 1.9 630 330 

<630 uglKg 1.9 630 330 

<630 ug/Kg 1.9 630 330 

<630 uglKg 1.9 630 330 

<630 uglKg 1 ~9 630 330 

<630 ug/Kg 1.9 630 330 

<630 uglKg 1.9 630 330 

<630 uglKg 1.9 630 330 

<630 ug/Kg 1.9 630 330 

<630 ug/Kg 1.9 630 330 

<630 ug/Kg 1.9 630 330 

<630 ug/Kg 1.9 630 330 

<630 ug/Kg 1.9 630 330 

<630 ug/Kg 1.9 630 330 

<630 uglKg 1.9 630 330 

43 % 1.9 

48 % 1.9 

59 % 1.9 

~----------------------------------
Report Notes: 

Page 1 of 1 
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Katahdin 
ANALYTICAL SERVICES 

CLIENI': Paul Calligan 
Tetra Tech NUS 

Lab Number : WP-3035-5 
Report Date: 08/19/99 
PO No. N7912-P99264 

14 01 OVen park Dr.. SUite 102 Proj ect cro #68 
Tallahassee. FL 32308 

WIC#: CNC OlARLESTCN REPCRT OF ANALYTICAL RESULTS Page 4 of 8 

SAMPLE DESCRIPTICN 

21SLB080607 

PARI\METER 

Sclids-Total Residue (TS) 
'Ibtal Conbustible Organics 

MATRIX 

Solid 

RESOLT UNITS DF 

52. 
11. 

wt % l.0 
wt % 1.0 

Sl'MPLED BY SAMPLED DATE RECEIVED 

R. FRANKLIN 06/23/99 06/24/99 

*PQL ME'IHCXl ANAL¥ZED BY NOTES 

0.10 CLP/CIP saw 06/28/99 JF 
0.1 AS1M D2974-8 06/28/99 JF 

1 

1 

* R;lL (Practical Q.Jantitation Level) represents laboratory repcrting limits and nay not reflect sarrple
specific reporting limits. Sample-specific lirrdts are iruicated ITy results annotated with '<I values. 

(1) Sarrple Preparation on 06/25/99 by JF 

08/19/99 

LJO/baeajc(dw)/msrn 
PF25VSS4 
CC:MS.LEELECK 

TE1RATEal NUS 

FOSTER PLAZA 7 
661 ANDERSEN DR. 

\llll~'UIll\ It".,,! :\"." 
1'.\). II", - !o. \\',·'I\"""l. \\[ [)-!(I')I' 

ld; (.~o-) !i--j . .!·Il)(l 1-.1.\: 1';0-1 --:, .. ,11';') 
\'111':' 'l.II., hdlll Lih ~ lin; 

2 HI \\'0{ H.<~td ~~ S. I\lftsmoulh. t-<H O.\8UI 
Td: ((>It'l) 431·';777 F.l,,; (603) 436-33)(', 
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Client: Kalllhdin Analytical 

Contact: 

340 County Rood 

Westbrook, Maine 04002 
Ms. Andrea Colby 
Former Naval Complex Project Description: 

ce: KATA00199 

SampleID 
LabID 
Matrix 
Date Collected 
Date Received 
Priority 
Collector 

Parameter Qualifier Result 

General Chemistry 
EvaporativeLoss @ 105 C 
TolBl Organic Carbon 

55.0 
15900 

Report Date: July 19, 1999 

: 21SLB080607 
: 9906802-03 
: Soil 
:06/23199 
: 06123/99 
: Routine 
: Client 

DL 

1.00 

0.906 

Method.De.c:ription 

EPA 3550 

RL 

1.00 

4.12 

M1 
M2 SW846 9060 Modified 

Notes: 
The qualifiers in this repon are defined as follows: 

Units 

wt% 
mgIl 

ND indicates that the analyte was Dot detected at a concentration greater than the detection limit. 

Page 1 of! 

DF Analyst Date Time Batch M 

1.0 TSM207/19199 0920 153640 1 
1.0 LIB 07/02199 1439 152320 2 

J indicates presence of anaIyte at a concentration less than the reporting limit (RL) and greater than the det.ection limit (DL). 
U indicates that the analyte was not detected at a concentration greaIe( than the detectionlLTDit. 
'" indicates that a quality control analyte recovery is outside of specified acceptance criteria. 

Data repot1e<l in mass/mass units is reported as 'dry weigh( • 

This data repon has been prepared and reviewed 
in ~ce witb Genera! Engineering Laboratories 
standard operating procedures. Please direct 
any questions to your Project Manager, Valerie Davis at (843) 769-7391. 

Reviewed By 

IIII~II~IIIIIII~IIII~ !lHlm Illml ~In 
17 



/IN Katahdin 
'~~\'II!\I ~!I\I<I' 

Client: Paul Calligan 
Tetra Tech NUS 

1401 Oven Park Dr. 

Sune 102 

Tallahassee, FL 32308 

Proj, 10: CNC CHARLESTON 

Sample Oescription 

21 SLB080807D 

Compound 

BENZENE 

TOLUENE 

l,2-DIBROMOETHANE 

ETHYLBENZENE 

NAPHTHALENE 

MTBE 

TOTAL XYLENES 

DIBROMOFLUOROMETHANE 

1,2-DICHLOROETHANE-D4 

TOLUENE-OS 

P-BROMOFLUOROBENZENE 

Report Notes: J, 0-13 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SDG: 

Report Date: 

PONo,: 

Project: 

% Solids: 

Method: 

WP3035-3RE 

WP3035 

8/17/99 

N7912-P99264 

CTO#68 

49 

SW8260 

Date Analyzed: 6125199 

Matrix Sampled Date Rec'd Date ExL Date Ext'd By Ext, Method Analyst 

SL 6/23/99 6124199 6125199 KMC 5030 KMC 

Sample MlI;!thod 

ResuH Units OF PQL PQL 

<11 uglKg 2.2 11 5 
<11 uglKg 2.2 11 5 
<11 ugIKg 2.2 11 5 
<11 uglKg 2.2 11 5 

J7 uglKg 2.2 11 5 
<11 uglKg 2.2 11 5 
<11 ugiKg 2.2 11 5 
99 % 2.2 

111 % 2.2 

91 % 2.2 

81 % 2.2 

Page 1 of 1 
0000017 



/It Katahdin 
'l«~l\ III \( 'fj\I\I~ 

Paul Calligan 

Telra Tech NUS 

1401 Oven Park Dr. 

Sutte 102 

Tallahassee, FL 32308 

Proj.ID: CNC CHARLESTON 

Sample Description 

21 SLBOB0607D 

Compound 

NAPHTHALENE 

2-METHYLNAPHTHALENE 

ACENAPHTHYLENE 

ACENAPHTHENE 

FLUORENE 

PHENANTHRENE 

,~.NTHRACENE 

fLUORANTHENE 

CRENE 
NZO[AIANTHRACENE 

CHRYSENE 

BENZO[BIFLUORANTHENE 

BENZO[K]FLUORANTHENE 

BENZO[AIPYRENE 

INDENO[I,2,3-CDIPYRENE 

DIBENZ[A,HlANTHRACENE 

BENZO[G,H,11PERYLENE 

NITROBENZENE-D5 

2-FLUOROBIPHENYL 

TERPHENYL-D14 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SDG: 

Report Date: 

PONo.: 

Project: 

% Solids: 

Method: 

WP3035-3 

WP3035 

8/17/99 

N7912-P99264 

CTO#68 

49 

EPA 8270 

Date Analyzed: 7/26/99 

Matrix Sampled Date Rec'd Da~ Ext. Date Exl'd By Ext. Method Analyst 

SL 6123/99 6124/99 6126199 PMM SW3550 KRT 

~ ... _ .. I- •• _6"'_'" "'_ .......... IWIO;:U.VU 

Result Units OF PQL PQL 

<680 ug/Kg 2.0 680 330 

<680 ug/Kg 2.0 680 330 

<660 ug/Kg 2.0 680 330 

<680 ug/Kg 20 680 330 

<660 ug/Kg 2.0 680 330 

<660 ug/Kg 2.0 680 330 

.::650 ug/K9 ~n 660 330 4.U 

<660 ug/Kg 2.0 660 330 

<660 ug/Kg 2.0 680 330 

<660 ug/Kg 2.0 680 330 

<660 uglKg 2.0 660 330 

<660 ug/Kg 2.0 660 330 

<660 ug/Kg 2.0 660 330 

<660 ug/Kg 2.0 660 330 

<660 ug/Kg 2.0 660 330 
<660 uglKg 2.0 660 330 

<660 uglKg 2.0 660 330 

56 % 2.0 

58 % 2.0 

88 % 2.0 

~---------------------------------------
Report Noles: 

Page 1 of 1 
nnnnn1~ 



Katahdin 
ANALYTICAL SERVICES 

CLIENT: Paul Calligan 
Tetra Tech NUS 
1401 Oven Park Dr., SUite 102 
Tallahassee, FL 32308 

Lab Number : WP-3035-3 
Report Date: 08/19/99 
PO No. N7912-P99264 
Project em #68 

-, 

WIC#: mc OlARLESTCN REPORT OF ANALYTICAL RESULTS Page 7 of 8 

SAMPLE DESCRIPTICN 

21SLB080607D 

pARJ\METBR 

Solids-Total Residue (TS) 
'lbtal Corrbustible Organics 

Solid 

RESULT UNITS DF 

49. 
11. 

wt % 1.0 
wt % 1.0 

S!'MPLED BY SN-lPLED DATE RECEIVED 

R. FRANKLIN 06/23/99 06/24/99 

• FQL ME'IHCO ANAL= BY 

0.10 CLP/CIP SOW 06/28/99 JF 
0.1 ASTM D2974-8 06/28/99 JF 

NJI'ES 

1 

1 

• FQL (Practical Quantitation Level) represents laboratory reporting limits and may not reflect sample-
specific reporting limits. sarrple-specific limits are ir.dicated a.J resl..llt5 annotated with I < I values. 

(1) Sample Preparation on 06/25/99 by JF 

08/19/99 

LJOjbaeajc(dw)/msm 
PF25VSS4 
CC:MS.LEELECK 

TE'IRA TErn NUS 
FOSTER PLIIZA 7 
661 ANDERSEN DR . 

. ;jl)(,,,mh 1\ ..... , ,,\,,. '" 
1'.~), H"~ - ~U. \\"",11'1""1... \11- O-lO'lS 
kl: (.:'11-) s-+~"UU !oJ!>.: (20-) --""i02') 

11I11':lll,II.,!hlil,\.,I •.• ,"11 
21U \\:'~~ Rn,uj Nu. S. l'ommoulh. NH O.:UiUI 
1;:1: {(.03) 431-i777 F~~; ((lDJ) 436-33Sc> 

0000014 



Client 

Contact: 
Project Description: 

Katahdin Analytical 
340 CoDDty Road 
Westbrook, Maine 04092 

Ms. Andrea COlby 

Former Naval Complex 

co: KATAOO199 Report Dato: July 19,1999 

SampleID 
LablD 
MatriJt 
Date Collected 

Dare Recci. yc:d 
Priority 

Collector 

Parameter Qualifier Result 

Genernl Ch€:mistry 
Evaporative Loss @ 105 C 

Total Organic Carbon 

M-Melhod 

Ml 
M2 

Notes: 

43.0 

5990 

The qualifiers in this report are defined as follows: 

: 21SLB080607D 
: 990680241 
: Soil 
: 06123/99 
: 06123199 
: Routine 
: Client 

DL 

1.00 
0.110 

Method.De.scriplion 

EPA 3550 

RL 

1.00 
0.500 

SW846 9060 Modified 

Units 

wt% 
mgIl 

NO indicates that the: analyte was not detected at a concentration greater than the detection limit. 

Page 1 of! 

DF Analyst Dab! Time Batch M 

1.0 TSM207119199 0920 153640 1 
1.0 LIB 07/02199 1455 152320 2 

I indicates presence of analyte at a concentration less than the reporting limit (RL) and greater Ihan the detection limit (DL). 

U. indicates that the analyte was not deiectc:d at a conccnirarion greatCl" than the detection limit. 
* indicates that a quality control analyte recovery is outside of specified acceptance criteria. 

Dara reported in mass/mass units is reported as 'dry weight'. 

This data report has been prepared and reviewed 
in accordance with General Eogineering Laboratories 
Standard operating procedures. Please direct 
any questions to your Prnject Manager, Valerie Davis at (843) 769-7391. 

RevieWed By 

1111111 WIII~ 11!llilllll~ liD 1m !1Ii ,,~ 'III 
18 



/IN Katahdin 
':.. ... 1\ III q ", }/( j' 

Client Paul Calligan 
Tetra lech NUS 

1401 Oven Pari< Dr. 

Suite 102 

Tallahassee, Fl32308 

Proj. 10: CNC CHARLESTON 

Sample Description 

21SLB09070B 

Compound 

BENZENE 

TOLUENE 

1,2-0IBROMOETHANE 

ETHYLBENZENE 

NAPHTHALENE 

MTBE 

TOTAL XYLENES 

DlBROMOFLUOROMETHANE 

1,2-DICHLOROETHANE-D4 

TOLUENE-DB 

P-BROMOFLUOROBENZENE 

Report Notes: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SOO: 

Report Date: 

PONo.: 

Project: 

% Solids: 

Method: 

WP3035-{l 

WP3035 

B/17/99 

N7912-P99264 

CTO#6B 

90 

SWB260 

Date Analyzed: 6125199 

Matrix Sampled Date Rec'd Date Ext, Date Ext'dBy Ext. Method Analyst 

SL 6/23/99 6/24199 6/25/99 KMC 5030 KMC 

Sai1ipl~ Method 

Result Units OF PQL PQL 

<5 uglKg 1.0 5 5 

<5 uglKg 1.0 5 5 
<5 ug/Kg 1.0 5 5 

<5 uglKg 1.0 5 5 

55 ugIKg 1.0 5 5 

<5 ugiKg 1.0 5 5 
<5 ug/Kg 1.0 5 5 

94 % 1.0 

95 % 1.0 

77 % 1.0 

64 % 1.0 

Page 1 of 1 

() 



Katahdin 
'N~l'ILj\f '11\1,1' 

Paul Calligan 

Tetra Tech NUS 

1401 Oven Park Dr. 
Suite 102 

Tallahassee, FL 32308 

Proj. 10: eNC CHARLESTON 

Sample Description 

21SLB090708 

Compound 

NAPHTHALENE 

2-METHYLNAPHTHALENE 

ACENAPHTHYLENE 

ACENAPHTHENE 

FLUORENE 

PHENANTHRENE 

ANTHRACENE 
"LUORANTHENE 

~RENE 
ENZO[AIANTHRACENE 

CHRYSENE 

BENZO[BIFLUORANTHENE 

BENZO[KJFLUORANTHENE 

BENZO[AJPYRENE 

INDENO[I,2,3-CDIPYRENE 

DIBENZ[A,HIANTHRACENE 

BENZO[G,H,11PERYLENE 

NITROBENZENE-05 

2-FLUOROBIPHENYL 

TERPHENYL-OI4 

L ' 
IU 

Report Notes: J, 0-1 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SDG: 

Report Date: 

PONo.: 

Project: 
% Solids: 

Method: 

WP3035-8 

WP3035 

8117/99 

N7912-P99264 

CTO#68 

90 

EPA 8270 

Date Analyzed: 7/28199 

Matrix Sampled Date Rec'd Date Ext Date Exl'd By Ext. Method Analyst 

SL 6/23/99 6/24/99 6128199 PMM SW3550 KRT 

Sample Meinoo 
ResuH Units OF PQL PQL 

<3500 ugIKg 11 3600 330 

25000 uglKg 11 3600 330 

<3500 uglKg 11 3600 330 

3600 uglKg 11 3500 330 

5200 uglKg 11 3600 330 

15000 ugIKg 11 3500 330 

J25QO ,._IV_ 11 3600 330 ".,,"" 
7900 ugIKg 11 3600 330 

6200 ug/Kg 11 3500 330 

4100 uglKg 11 3600 330 

4100 uglKg 11 3600 330 

4300 uglKg 11 3600 330 

J1800 ugIKg 11 3600 330 

3800 uglKg 11 3600 330 

J2800 ug/Kg 11 3600 330 

<3500 uglKg 11 3600 330 

J2500 ugIKg 11 3600 330 

97 % 11 

80 % 11 

69 % 11 

Page 1 of 1 



Katahdin 
ANALYTICAL SERVICES 

CLIENI': Paul Calligan 
Tetra Tech NUS 

1401 Oven Park Dr., Suite 102 
Tallahassee, FL 32308 

Lab Number : WP-3035-8 
Report Date: 08/19/99 
PC No. N7912-P99264 
Proj ect cro #68 

u 

WIC#: OlC CllARLESlU'I REPORT OF ANALYTICAL RESULTS Page 6 of 8 

SAMPLE DFSCRIPITCN MATRIX Si'MPLED BY SAMPLED DATE RECEIVED 

21SLB090708 SOlid R. FRANKLIN 06/23/99 06/24/99 

PARAMSIER RESULT WITS DF *PQL MEIl-KlD NOIES 

SOlids-Total Residue (TS) 90. wt % 1.0 0.10 CLP/ClP sew 06/28/99 JF 1 

* FQL (Practical O;antitation Level) represents laboratory reporting limits and may not reflect sanple
specific reporting limits. Sanple-specific limits are indicated by results annotated with' <' values. 

(1) Sanple Preparation on 06/25/99 by JF 

08/19/99 

lJOjbaeajc (dw) /msm 
PF25TSS2 
CC:MS.LEELECK 

TImlA TEO! NUS 

FOSI'ER PLAZA 7 
661 ANDERSEN DR . 

. ' II! (.,,\UII' 1': ... ,.1 :,\"". ~ 
1'.1), \I,'~' -..'11. \\·,·,II"".,\". \1\ O~(),)~ 
1~.J: I.~U-, :-;-·t":~·'UO I'~~: \20-) --" .. )02-1 

1"1)';1 rl...II.lhdint.h., "In 

21{) \\b., Road r-.!o. S.I'ornmomn. NH 05f;O\ 
1d: (603) 431-517 Fa);: (603) lJJ6-J3S6 

0000031 



Katahdin 
\:,,\!.,II U \llnl' t\ 

PAUL CALLIGAN 

Tetra Tech NUS 

1401. OVIY.'I. Park Dr. 

Surte 102 

Tallahassee, FL 32308 

Proj. 10: CNC CHARLESTON 

Sample Description 

21 SLBll 0506 

Compound 

BENZENE 

TOLUENE 

1,2-0IBROMOETHANE 

ETHYLBENZENE 

NAPHTHALENE 

MTSE 

TOTAL XYLENES 

DIBROMOFLUOROMETHANE 

C-OICHlOROETHANE-04 
LUENE-08 

P-BROMOFLUOROBENZENE 

~eport Notes: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SOG: 

Report Date: 

PONo.: 

Project: 

% Solids: 

Method: 

WP3672-2 

WP3672 

9123199 

N7912-P99264 

CTO#68 

58 

SW8260 

Date Analyzed: 8125199 

Matrix Sampled Date Rec'dDate Ext. Date Ext'd By Ext. Method Analyst 

SL 8/18199 8119199 8/26/99 OJP 5030 OJP 

Sample Method 

Result Units OF PQL PQL 

<10 ug/Kg 2.0 10 5 

<10 ug/Kg 2.0 10 5 
<10 uglKg 2.0 10 5 
<10 uglKg 2.0 10 5 

24 uglKg 2.0 10 5 
<10 ug/Kg 2.0 10 5 
<10 ug/Kg 2.0 10 5 

ioo % 2.0 

92 % 2.0 

102 % 2.0 

96 % 2.0 

Page 1 of 1 



!~n 
\!.\J.lh .... 1 ",11\\, J" 

Client: PAUL CALLIGAN 

Tetra Tech NUS 

1401 Oven Park Dr. 

Sutte 102 

T aUahassee, FL 32308 

Proj. 10: CNC CHARLESTON 

Sample Description 

21SLBll0506 

Compound 

NAPHTHALENE 

2~ETHYLNAPHTHALENE 

ACENAPHTHYLENE 

ACENAPHTHENE 

FLUORENE 

PHENANTHRENE 
.......... "nA,..~"II= 

1'\1'11 nl'l"" ... lO;.I'OL.. 

FLUORANTHENE 

PYRENE 

BEN20[AjANTHRACENE 

CHRYSENE 

BEN20IBjFLUORANTHENE 

BENZOIK)FLUORANTHENE 

BENZO[AjPYRENE 

INDENOll,2,3-CDjPYRENE 

OIBENZIA.HlANTHRACENE 

BENZO[G,H,ljPERYLENE 

NITROBENZENE-OS 

2-FLUOROBIPHENYL 

TERPHENYL·D14 

Report Notes: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SDG: 

Report Date: 

PONo.: 

Project: 

% Solids: 

Method: 

WP3672-2 

WP3672 

9/23/99 

N7912-P99264 

CTO#68 

58 

EPA 8270 

Date Analyzed: 8131199 

Matrix Sampled Date Rec'd Date Ext. Date Ext·d By Ext. Method Analyst 

SL 8118/99 8/19/99 8120/99 LAP EPA 3560 KRT 

Sample Method 

ResuH Units DF PQL PQL 

<560 uglKg 1.7 560 330 

3700 uglKg 1.7 560 330 

<560 ug/Kg 1.7 580 330 

1100 uglKg 1.7 560 330 
2300 ug/Kg 1.7 580 330 

4600 ug/Kg 1.7 560 330 

<-560 uglKg 1.7 560 330 

<560 uglKg 1.7 560 330 

<560 uglKg 1.7 560 330 

<560 uglKg 1.7 560 330 

<560 ug/Kg 1.7 560 330 

<560 ug/Kg 1.7 560 330 

<560 ug/Kg 1.7 560 330 

<560 ug/Kg 1.7 560 330 

<560 ug/Kg 1.7 560 330 

<560 uglKg 1.7 560 .330 

<560 uglKg 1.7 560 330 

58 % 1.7 

80 % 1.7 

81 % 1.7 

Page 1 of 1 
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c 
Katahdin 

ANALYTICAL SERVICES 

CLIENT: PAUL CALLIGAN 

Tetra Tech NUS 
1401 Oven Park Dr., Suite 102 
Tallahassee, F.L 32308 

Lab Number : WP-3672-2 
Report Date: 09/24/99 
PO No. N7912-P99264 
Project em #68 

WICI/:CNCCHAALESrCN REPCRT OF ANALYTICAL RESULTS Page 2 of 12 

SAMPLE DESCRIPTICN SAMPLED BY SAMPLED DATE RECEIVED 

21SLBll0506 Solid JR HILL 08/18/99 08/19/99 

PARAME'IER RESULT UNITS DF * PQL MlIT!OD ANAL= BY NOTES 

Solids-Thtal Residue (TS) 59. wt % 1.0 0.10 CLP/eIP sew 08/24/99 JF 1 

* PQL (Practical Olantitation Level) represents laboratory reporting limits and may not reflect sarrple
specific reporting limits. Sanple-specific limits are indicated by results annotated with '<' values. 

(1) Sanple Preparation on 08/23/99 by JF 

09/24/99 

LJO/baeajc(dw)/msm 
PH23TSS4 

CC: MS LEE LECK 
TE'IRA 1Ern NUS 
FOSTER PLAZA 7 
661 ANDERSEN DR . 

. ;-.0 COUllfI' ROJJ "". 5 
1'.0. I\<I~' :-10. \'('(,5foronk, \1E 04098 
lei: 1107) ti74-2400 rolx; (107) 775-40Z9 

hrtp:llk.u,IhJin l.Jh.~"m 

210 Wesf Rood No. 5. Port~mou[h, r-.:H 03801 
Td: (603) 431·Sn7 Fax: (603) "136-3356 

0000010 



!~1hdin 
U.\!,IHAI ,lln\.:\ 

Client: PAUL CALLiGAN 

Tetra Tech NUS 
1401 Oven Park Dr. 

Suite 102 

Tallahassee, FL 32308 

Proj. ID: CNC CHARLESTON 

Sample Description 

21 SLBI20708 

Compound 

BENZENE 

TOLUENE 

1,2-DIBROMOETHANE 

ETHYLBENZENE 

NAPHTHALENE 

MTBE 

TOTAL X'iLENES 
DIBROMOFLUOROMETHANE 

1,2-DlCHLOROETHANE-D4 

TOLUENE-D8 

P-BROMOFLUOROBENZENE 

Report Notes: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SDG: 

Report Dale: 

PONo.: 

Project: 

% Solids: 

Method: 

WP3672-3 

WP3672 

9/23/99 

N7912-P99264 

CTO#68 

54 

SW8260 

Date Analyzed: 8/25199 

Matrix Sampled Date Rec'd Date Ext. Date Ext'd By Ext. Method Analyst 

SL 8/18/99 8119199 8/25199 DJP 5030 DJP 

Sample Method 
Result Units DF PQL PQL 

<11 ug/Kg 2.2 11 5 

<11 ug/Kg 22 11 5 

<11 ug/Kg 2.2 11 5 

<11 uglKg 2.2 11 5 

<11 ug/Kg 2.2 11 5 

<11 uglKg 2.2 11 5 

..::11 uglll.g 2.2 11 5 
89 % 2.2 

78 % 2.2 

100 % 2.2 

81 % 2.2 

Page 1 of 1 



!~l 
\!>\I,II\~1 \llt\l.'" 

PAUL CALLIGAN 

Tetra Tech NUS 

1401 Ovan Park Di. 

Surte 102 

Tallahassee, FL32308 

Proj. 10: CNC CHARLESTON 

Sample Oescription 

21SLB120708 

Compound 

NAPHTHALENE 

2-METHYLNAPHTHALENE 

ACENAPHTHYLENE 

ACENAPHTHENE 

FLUORENE 

PHENANTHRENE 

ANTHRACENE 

FLUORANTHENE 

•. PYRENE 

CENZO[AJANTHRACENE 

CHRYSENE 

BENZO[BjFLUORANTHENE 

BENZO[K]FLUORANTHENE 

BENZO[AjPYRENE 

INOENO[1.2,3-COjPYRENE 

OIBENZ[A,HjANTHRACENE 

BENZO[G,H,I]PERYLENE 

NITROBENZENE-05 

2-FLUOROBIPHENYL 

TERPHENYL·014 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SOG: 

Report Date: 

PONo.: 

project: 

% Solids: 

Method: 

WP3672-3 

WP3672 

9/23/99 

N7912-P99264 

CTO#68 

54 

EPA 8270 

Date Analyzed: 8/31/99 

Matrix Sampled Date Rec'd Date Ext. Date Ext'd By ExL Method Analyst 

SL 8118199 8119199 8120/99 LAP EPA 3550 KRT 

Sample Method 

Result Units OF PQL PQL 

<590 uglKg 1.B 590 330 

6800 uglKg 1.8 590 330 

<590 uglKg 1.8 590 330 

1000 uglKg 1.8 590 330 

1900 uglKg 1.8 590 330 

4300 ugIKg 1.8 590 330 

<590 uglKg 1.8 590 330 

<590 uglKg 1.8 590 330 

<590 uglKg 1.8 590 330 

<590 uglKg 1.8 590 330 

<590 uglKg 1.8 590 330 

<590 ugIKg 1.8 590 330 

<590 uglKg 1.8 590 330 

<590 uglKg 1.8 590 330 

<590 uglKg 1.8 590 330 

<590 ug/Kg 1.8 590 330 

<590 uglKg 1.8 590 330 

44 % 1.8 

72 % 1.8 

71 % 1.8 

Page 1 of 1 



Katahdin 
ANALYTICAL SERVICES 

CLIENT: PAUL CALLIGAN 

Tetra Tech NUS 
1401 Oven Park Dr., SUite 
Tallahassee, FL 32308 

WIC#: mc CHARLESIrn 

SAMPLE DFSffiIPTICN 

21SLB120708 

PARAMETER 

Solids-Total Residue (TS) 

Lab Number : WP-3672-3 
Report Date: 09/24/99 
PO No. N7912-P99264 

() 

102 Proj ect cro #68 

REPCRT OF ANALYTICAL RESULTS Page 3 of 12 

SAMPLED BY SAMPLED DATE RECEIVED 

Solid JR HIIL 08/18/99 08/19/99 

RESULT tNITS DF *PQL MEIHJD ANAL¥ZED BY NOI'ES 

55. wt % 1.0 0.10 CLP/CIP sew 08/24/99 JF 1 

* POL (Practical Quantitation Level) represents laboratory reporting limits and may not reflect sample
specific reporting limits. Sample-specific limits are indicated by results annotated with '<' values. 

(1) S&'1ple Prepa..-ation on 08/23/99 by OF 

09/24/99 

LJO/baeajc(dw)/msm 
PH23TSS4 
CC: MS LEE LECK 

'Th"IRA1'ECH NUS 
FOSTER PLAZA 7 

661 ANDERSEN DR . 

.... !ll: .. UIlI~ 1{".lJ Su, :. 
I'.ll. R", -::!O. \'· ... ~Ihrook. ~lr 04()')S 
"Id: t:!U7") 874·241)0 FJx: (2117) 775-4029 

[,11p.,II..JI.LhJinIJh..,,1ll 
210 \X'~l Road 1'0. 5. Pommoulh.l'..:H 'H~ol 
Tel: (603) 431-5777 En: (603) 436-.B56 

nnnnn1"'2 



Kltahdin 
'~"'l\llf \1 'fl\H I' 

('ient: 
-' 

Paul Calligan 

Tetra Tech NUS 

1401 Oven Park Dr. 

Su~e 102 

Tallahassee, FL 32308 

Proj, ID: CNC CHARLESTON 

Sample Description 

21TLOO201 

Compound 

BENZENE 

TOLUENE 

1,2-DIBROMOETHANE 

ETHYLBENZENE 

NAPHTHALENE 

MTBE 

TOTAL XYLENES 

c;,SROMOFLUOROMETHANE 
2-DICHLOROETHANE-D4 

OLUENE-D8 

P-BROMOFLUOROBENZENE 

~ I -Report Notes: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SDG: 

Report Date: 

PONo_: 

Project: 

'/0 Solids: 

Method: 

WP3035-9 

WP3035 

Bi17/99 

N7912-P99264 

CTO#68 

SW8260 

Date Analyzed: 6124199 

Matrix Sampled Date Rec'dDate Ext, Date Ext'd By Ext, Method Analyst 

SL 6/23/99 6/24199 6/24199 KMC 5035 KMC 

r> ___ I_ .. _ .... _ .. 
... alllp'lI;: IYIO::::~'IU'" 

ResuH Units DF PQL PQL 

<5 uglKgdrywt 1.0 5 5 

<5 uglKgdrywt 1.0 5 5 

<5 ug/Kgdrywt 1.0 5 5 

<5 uglKgdrywt 1.0 5 5 

<5 uglKgdrywt 1.0 5 5 
<5 uglKgdrywt 1.0 5 5 

<5 ug/Kgdryv¥t 1.0 5 5 

99 % 1.0 

94 % 1.0 

106 % 1.0 

114 % 1.0 

Page 1 of 1 



Katahdin 
\" \ 1,11< \ ,I I \ I I' 

Client -r-
(~*u 

: Address 

Purchase Order It 

340 County Road No.5 
P.O. Box 720 
Westbrook. ME o.ID.:'?8 
Tel, (207) 874-2400 

. Fax: (207) 775-4029' 

Clty 

Proj. Name I No. 

, ' 

CHAIN of CUSTODY 
PLEASE PRINT IN PEN Page __ of_ 

Phone # Fax # 

If:ICf J ) 5Tlf - Cf'1 Z,n 
Stale Zip Code 

Katahdin Quote It 

Bill (if differenllhan above) Address 

REMAAKS: ___________________ -'---

SHIPPING INFO: O,FEDEX o UPS o CLIENT, 

AIABILLNO: ___ ----"_~___,_---'-,_---'----=-

TEMP"C '0 TEMP BtANK • 0 INTACT 0 NOT INTACT 

* Sample Description '. ' 
Date/lime 

et'l<{coll'd 

I 
I 
/ 
I 

," 
Matrix 

'Dale I Time Received By: (Signature) , -. n . 
~--l'A.4<I...4t,,::,,---,-- ~I~ i---uX -,x , ' 

Received By: (Signature), 

'ORMSOURCE INC. 'It (201) 782-3311 
'OAt.!. ~-csTC'f 

,2-. 

, . 
. '~ . 

, 
. ' 

. RelinquishedBy: (Signalure) Date,~ Time 

, , t1, if .~~~~~ .... ~-:-
ReUnquishedBy: (Signature) Dale I. Time 



( " Page_I _ of _1_ 
CHAIN OF CUS-J,ODY RECpRD 

'17 O~ 9ro.:2/L 
Client Namelac~lity Name SAMPLE ANALYSIS REQUIRED ll). ~R remarks area 10 spel if specific com 

rJ L 1 1 1 1 I • 1,,/.. J,t--- '" f 1 ~ Collected by/Company ~ ~ 

tl ~ ~ .!! 

I~·-I~u -iJlt IJuf, ~ 'il ~ t 'F 1 s 3 " • I • ~ " 0 ! i~ ".''lI ~ • 
~ f ~ 

~ 
u 

i 
.. 

'" ~ ..l ~ =, 
~ g g~ ! :; ;'; 

SAMPLEID qHlif TIME ~= -0(, '" 
;; ] 

~ ~ ~ 8~: z >:1: 
. 

~ " .. ~ :c .. .. 
"'2>1 ." <; SL 13tJ ? 1/ 3<).\ {rit> 16 >U 7... 1 

12- ~, .; S /. l? b dn,c/<-i t·ll ;, 1(> 70 I r 1 Y 

7../SU< <t 'tt/t-4> 1 {./ z > L'" ~ b 'f I y... 

~ I '>L 1$4''-1 di>dJt[ &It"} di-{"o '/ \ 'f. 

.1£ 7_ 1 SL I~ t/>t..I q,U(P~ &/1 } t' 7'> ( 'f I 

Z I SL niP'! "'i./,p<; f; uln (: /<;s 
y 1 

-

,. 

" 
R'lIn~,"h~rfi Date: Time: ReceiYed y: ReUlriquished by: 

/: - " t/1 i/f'l IIW '/f ) . 
Relinquished by: 

i 
Date: Time: 

i :q~,,;; AI-J ~~/1l2~·m.rk" 
White = sample collector Yellow = file Pink ={With report 

I 

ullds or methods 

I 

~ 

~ 
~ . ~ -.( .. 
~ 'iI ~8. ~ ~ ~t u 

'f 

i 

Y 

i-

Date: 

General Engineering Labr1es. Inc. 
2040 Savage Road ~ 
Charleston. South Carolin __ .+07 " 
P.O. Box 30712 
Charleston, South Carolina 29417 
(803) 556-8171 

Use For P in the bo~e~ 10 indicate whether 

+ sample was fiflered and/or pre,;c:rved 

Remarks 

Time: Received by: 

.\ 

.\ 

,'V 

:? 
,21 



Katahdin 
\NAI\I[tH ~fn\l(l~ 

Client: Paul Calligan 

Tetra Tech NUS 

1401 Oven Park Dr. 

Suite 102 

Tallahassee, FL 32308 

Proj. 10: CNC CHARLESTON 

Sample Description 

21GLM0101 

Compound 

BENZENE 

TOLUENE 

1,2-DIBROMOETHANE 

ETHYlBENZENE 

NAPHTHALENE 

MTBE 
TOTAL XYLENES 

DIBROMOFLUOROMETHANE 

1,2-DICHLOROETHANE-D4 

TOLUENE-D8 

P·BROMOFLUOROBENZENE 

Report Notes: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SDG: 

Report Date: 

PO No. : 

Project: 

% Solids: 

Method: 

WP3850-12 

WP3850 

1011199 

N7912-P99284 

CTOll68 

NIA 

SW8260 

Date Analyzed: 9110199 

Matrix Sampled Dale Rec'd Date Ext. Date Exl'd By Ext. Method Analyst 

AO 918199 919199 9110199 KMC 5030 KMC 

Sampie Method 

Result Units OF PQl POL 

<5 ugiL 1.0 5 5 
<5 uglL 1.0 5 5 
<5 uglL 1.0 5 5 
<5 uglL 1.0 5 5 

20 uglL 1.0 5 5 
<5 uglL 1.0 5 5 
<5 uglL 1.0 5 5 
98 % 1.0 

94 % 1.0 

88 % 1.0 

90 % 1.0 

Page 1 of 1 0000027 

) 



Katahdin 
oI.NAJ\IJC\L !l.F.R\f{~5 

(...'ent; Paul Calligan 

Tetra Tech NUS 

1401 Oven Park Dr. 

Suite 102 

Tallahassee, FL 32308 

Proj. 10: CNC CHARLESTON 

Sample Description 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number; 

SOG: 

Report Date: 

PO No. : 

Project: 

% Solids: 

Method: 

WP385D-12 

WP3850 

10/5/99 

N7912-P99264 

CTO#68 

N/A 

EPA 8270 

Date Analyzed: 9/23/99 

Matrix Sampled Date Rec'd Date Ext. Date Ext'd By Ext. Method Analyst 
-_._-_. -- --_._ .. _.-

.~.;:';:--=-=--=----===-=':"""':.------- - --.----------
21GLM0101 AO 9/8/99 9/9/99 9/10/99 DPD EPA 3510 KRT 
. __ .. _----- --- - ---._------_._------- ---_._- .. ------- ----- -------------------

Sample Method 

Compound Result Units OF POL POL 

NAPHTHALENE 12 ug/L 1.0 10 10 

2-METHYLNAPHTHALENE 140 ug/L 1.0 10 10 

ACENAPHTHYLENE J8 ug/L 1.0 10 10 

ACENAPHTHENE 17 ug/L 1.0 10 10 

FLUORENE 18 ug/L 1.0 10 10 

PHENANTHRENE 21 ug/L 1.0 10 10 

ANTHRACENE <10 ug/L 1.0 10 10 
FLUORANTHENE <10 ug/L 1.0 10 10 ,"'-'-. 

~RENE <10 ug/L 1.0 10 10 

NZO{A]ANTHRACENE <10 uglL 1.0 10 10 

CHRYSENE <10 ug/L 1.0 10 10 

BENZO{B)FLUORANTHENE <10 ug/L 1.0 10 1.0 

BENZO{K)FLUORANTHENE <10 uglL 1.0 10 10 

BENZO{A)PYRENE <10 ug/L 1.0 10 10 

INDENO{1,2,3-CD)PYRENE <10 ug/L 1.0 10 10 

DIBENZ{A,H)ANTHRACENE <10 ug/L 1.0 10 10 

BENZO{G,H,I)PERYLENE <10 uglL 1.0 10 10 

NITROBENZENE-D5 81 % 1.0 

2-FLUOROBIPHENYL 69 % 1.0 

TERPHENYL-D14 36 % 1.0 

-.---~-

~---------------------------------------
Report Notes: J 

Page 1 of 1 



Katahdin 
ANALYTICAL SERVICES 

CLIEN!': Paul calligan 
Tetra Ted>. NUS 
1401 Oven Park Dr., SUite 102 
Tallahassee, FL 32308 

Lab Number : WP-3850-12 
Report Date: 10/06/99 
ro No. N7912-P99264 
Project em #68 

REPCRI' OF J\NALYTICAL RESULTS Page 10 of l4 

21GLMJI01 

Nitrate as N 
SUlfate 

RESULT UNITS DF 

<0.050 
5.2 

l1l3/L 1.0 
l1l3/L 1.0 

s=LEDBY SAMPLED !lI\TE RECEIVED 

09/08/99 09/09/99 

*PQL ME'IHQ) =Y2JID BY roms 

0.050 353.2 
1.0 375.4 

09/10/99 KW 
09/18/99 VN 

* I?QL (Practical Quantitatian level) represents l.aI:x:Jratory reporting limits and nay not reflect sanple
specific reporting limits. SaIrple-specific limits are indicated by results annotated with '<' vall""') 

10/06/99 

IJO/baeajC(dw) /msn 
PIlOliOWl 
0:: MS. IEE LECK 

'lEmA '!Ern NUS 
FOSI'ER PIAZA 7 

661 ANDERSEN DR. 

J .. O Coullrr RUJ.J r-;o. ') 
1'.0, I\"x' 710, \X'~!>tl;.rook. ~1E 040% 
Tel: {l07) 874-2400 Fax: (207) 7i5-4029 

210 WCSt Rood 1"0.), PommOUlh, NH 03801 
Tel: (6OJ) 431-5777 F.;u: (603) 4.36-33~6 

nOnnn?fi 



1 
ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

Lab Name: L""IC"n ,.., .1 .1 LI'Iv" _____ I...rOlilraCC _____ _ 

lab Code: ______ _ Case No.: ____ SAS NO.: ____ SDG NO.: ____ _ 

Matrix: (soil/water) __ water __ _ 

Sample wt I vol: __ 32.5 ml ___ (g/ml) 

level: (low/med) low __ _ 

% Moisture: NA ___ _ 

GC Column: _ Carboxen 1004 00: 1/16" 

Soil Extract Volume: __ NA __ (>JI) 

CAS NO. COMPOUND 

I 74-8?-8 Methane 

(Zl6LrtHD/OI) 

lab Sample 10: 990170-3 

lab File 10: _CFI_011 ___ _ 

Date Received:_9/1 0/99 ____ _ 

Date Analyzed:_9/14/99 ___ _ 

Dilution Factor: __ 1 _____ _ 

Soil Aliquot Volume: __ NA __ (>JI) 

CONCENTRATION UNITS: 
(>J9/l or PPMv) _ >Jg/l_ 

6800 

Q 

E 



4A 
VOLATILE ORGANICS METHOD BLANK SUMMARY 

EPA SAMPLE NO. 

VBLKF10A u Lab Name: Katahdin Analytical Services SOG No.: WP3850 

Lab File 10: F1805 Lab Sample 10: VBLKF10A 

Date Analyzed: 09/10/99 Time Analyzed: 9:39 

GC Column: RTX-624 ID: 0.18 (mm) Heated Purge: (YIN) N 

Instrument ID: 5972-F 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, LCS'S, MS AND MSD'S : 

CHent Lab Lab Date Time 
Sample 10 Sample 10 Data File Injected Injected 

LCSF10A LCSF10A F1804 9/10/99 8:45:00 AM 

24TL00201 WP3850-8 . F1806 9/10/99 10:32:00 AM 

15LGM0201 WP3850-9 F1608 9110/99 11:45:00 AM 

15GLM0301 WP3850-10 F1809 9/10/99 12:22:00 PM 

24GLM0301 WP385Q-11 F1810 9/10/99 12:58:00 PM - 21GLM0101 WP385Q-12 F1811 9/10/99 1:35:00 PM 

...- 21GLM0601 WP3850-13 F1812 9/10/99 2:11:00 PM 

...... 21GLM0401 WP385Q-14 FlalS 1'\/04n/t'ln 
<:11 IUI<:1~ 2:48:00 PM 

24GLM0101 WP3850-15 F1814 9/10/99 3:24:00 PM 

24GLM0201 WP3850-16 F1815 9/10/99 4:01:00 PM u 

FORM IVVOA Page 1 



I Katahdin 
\:0.\1 ~ IU •. ,H \1 U\ I. llio 

Lelienl: PAUL CALLIGAN 

Tetra Tech NUS 

1401 Oven Park Dr. 

Sutte 102 

Tallahassee, FL 32308 

Proj.lD: CNC CHARLESTON 

Sample Description 

21GLM0201 

Compound 

BENZENE 

TOLUENE 

1,2-DIBROMOETHANE 

ETHYLBENZENE 

NAPHTHALENE 

MTBE 
TOT.,d.L XYLENES 

DIBROMOFLUOROMETHANE 

~ 1,2-DICHLOROETHANE-D4 

TOLUENE-D8 

P-BROMOFLUOROBENZENE 

Report Noles: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SDG: 

Report Date: 
PO No, : 

Project: 

% Solids: 

Method: 

WP3703-11 
\A/~-:O""""'" 
"V.<w(V~ 

9124199 

N7912-P99264 

CTO#68 

NIA 

SW8260 

Dale Analyzed: 8126199 

Malrix Sampled Dale Rec'd Dale Ext Dale Exl'd By Ext Melhod Analyst 

AO 8122199 8124199 812B199 HMP 5030 HMP 

Sampie Method 
Result Units OF POL PQl 

<5 uglL 1.0 5 5 

<5 uglL 1.0 5 5 
<5 uglL 1.0 5 5 

<5 ug/L 1.0 5 5 

<5 ug/L 1.0 5 5 
<5 ugll 1.0 5 5 

<5 •• _If 1.0 5 5 Ul:Ill.. 

94 % 1.0 

87 % 1.0 

98 % 1.0 

101 % 1.0 

~::anA 1 nf 1 



t Katahdin 
\S\I,TI4'Al .. I R\ I, tS 

Client: PAUL CALLIGAN 

Tetra Tech NUS 

1401 Oven Park Dr. 

Suite 102 
Tallahassee, FL 32308 

Proj. 10: CNC CHARLESTON 

Samp1e Description 

21GLM0201 

Compound 

NAPHTHALENE 

2-METHYLNAPHTHALENE 

ACENAPHTHYLENE 

ACENAPHTHENE 

FLUORENE 

PHENANTHRENE 

ANTHRACENE 

FLUORANTHENE 

PYRENE 

BENZO[AJANTHRACENE 

CHRYSENE 

BENZO[BjFLUORANTHENE 

BENZO[K]FLUORANTHENE 

BENZO[AjPYRENE 

INOENO[I,2,3-COjPYRENE 

OIBENZ[A,HjANTHRACENE 

BENZO[G,H,ljPERYLENE 

NITROBENZENE-OS 

2-FLUOROBIPHENYL 

TERPHENYL-D14 

Report Notes: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

l.bNumber: 

SOG: 

Report Date: 

POND.: 

Project: 
% Solids: 

Method: 

WP3703-11 

WP3703 

9124/99 

N7912-P99264 

CTO#68 

N/A 

EPA 8270 

Date Analyzed: 9/10/99 

Mat,ix Sampled oat. Rec'd Oat. Ext. Date Ext'd By Ext. Method Analyst 

AO 8122199 8/24/99 8/25199 OS EPA 3510 KRT 

Sample Method 

Result Units OF pal pal 

<10 ugIL 1.0 10 10 

<10 uglL 1.0 10 10 

<10 ugIL 1.0 10 10 

<10 ug/L 1.0 10 10 

<10 ug/L 1.0 10 10 

<10 ug/L 1.0 10 10 
<10 ug/L 1.0 10 10 

<10 ug/L 1.0 10 10 

<10 uglL 1.0 10 10 

<10 ug/L 1.0 10 10 

<10 ugIL 1.0 10 10 

<10 ug/L 1.0 10 10 

<10 ug/L 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 uglL 1.0 10 10 

<10 ug/l 1.0 10 10 

<10 ugIL 1.0 10 10 

72 % 1.0 

74 % 1.0 

87 % 1.0 

Pa"" 1 of 1 

u 



Katahdin 
\N,\f\"rIlAl ~IR\'It'.:> 

("""'::lient: PAUL CALLIGAN 

Tetra Tech NUS 
1401 Oven Park Dr, 

Suite 102 

Tallahassee, FL 32308 

Proj, 10: CNC CHARLESTON 

Sample Description 

21GLM0201D 

Compound 

BENZENE 

TOLUENE 

1,2-DIBROMOETHANE 

ETHYLBENZENE 

NAPHTHALENE 

MTBE 

TOTAL X'fLENES 

"--' DIBROMOFLUOROMETHANE 
1,2-DICHLOROETHANE-D4 

TOLUENE-D8 

P-BROMOFLUOROBENZENE 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SDG: 

Report Date: 

PO No, : 

Project: 
% Solids: 

Method: 

WP3703-12 

VVP3703 
9124199 

N7912-P99264 

CTO#68 

NlA 

SW8260 

Date Analyzed: 8/26/99 

Matrix Sampled Date Rec'd Date Ext. Date Ext'd By Ext, Method Analyst 

AQ 8122199 8/24/99 8/26/99 HMP 5030 HMP 

Sampie Method 

Result Units OF PQl PQl 

<5 uglL 1.0 5 5 
<5 ug/L 1,0 5 5 

<5 ugiL 1.0 5 5 
<5 ugiL 1.0 5 5 
<5 ug/L 1.0 5 5 
<5 ugiL 1.0 5 5 
<5 ugtL i.O 5 5 
93 % 1.0 

89 % 1.0 

101 % 1.0 

95 % 1.0 

\..r.-------------------
Report Notes: 

P~ ... i n' 1 



Katahdin 
\N.\!\fa,,1 UllVI.L$ 

Client: PAUL CALLIGAN 

Tetra Tech NUS 

1401 Oven Park Dr. 

Suite 102 

Tallahassee, FL 32308 

Proj, 10: CNC CHARLESTON 

Sample Description 

21 GLM0201D 

Compound 

NAPHTHALENE 

2-METHYLNAPHTHALENE 

ACENAPHTHYLENE 

ACENAPHTHENE 

FLUORENE 

PHENANTHRENE 

ANTHRACENE 

FLUORANTHENE 

PYRENE 

BENZO[AJANTHRACENE 

CHRYSENE 

BENZO[B]FLUORANTHENE 

BENZO[K]FLUORANTHENE 

BENZO[A]PYRENE 

INDENO[I,2,3-CD]PYRENE 

DIBENZ[A,H]ANTHRACENE 

BENZO{G,H,I]PERYLENE 

NITROBENZENE-05 

2-FLUOROBIPHENYL 

TERPHENYL-D14 

Report Notes: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 
SDG: 

Report Date: 

PO No.: 

Project: 
'10 Solids: 

Method: 

WP3703-12 

WP3703 
9124199 

N7912-P99264 

CTO#68 

NIA 

EPA 8270 

Date Analyzed: 918199 

Matrix Sampled Date Rec'd Date Ext.Oate Ext'd By Ext. Method Analyst 

AO 8122199 8124199 8125199 DS EPA 3510 KRT 

Sampie Method 
Result Units OF POL POL 

<10 ugIL 1.0 10 10 

<10 ugll 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 ugll 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 ugll 1.0 10 10 
<10 uglL 1.0 10 10 

<10 ugIL 1.0 10 10 

<10 ugll 1.0 10 10 

<10 ugll 1.0 10 10 
<10 uglL 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 uglL 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 ugll 1.0 10 10 

<10 uglL 1.0 10 10 

<10 uglL 1.0 10 10 

75 % 1.0 

79 % 1.0 

87 % 1.0 

Paoe 1 of 1 



Katahdin 
\:".\1 ~ TIl . .o.\ \lIn I, I:.~ 

,",Client: PAUL CALLIGAN 

Tetra Tech NUS 

1401 Oven Park Dr. 

Suite 102 

Tallahassee. FL 3230B 

Proj. 10: CNC CHARLESTON 

Sample Description 

21GLM0301 

Compound 

BENZENE 

TOLUENE 

1.2-DIBROMOETHANE 

ETHYLBENZENE 

NAPHTHALENE 

MTBE 

TOTAL XYLEt,JES 

"" DIBROMOFLUOROMETHANE 
l,2-DICHLOROETHANE-D4 

TOLUENE-DB 

P-BROMOFLUOROBENZENE 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

lab Number: 
SDG: 

Report Date: 
PO No. : 

Project: 
% Solids: 

Method: 

WP3703-10 

\,AJP3703 

9124199 

N7912-P99264 

CTO#68 

NIA 

SW8260 

Date Analyzed: 6/26/99 

Matrlx Sampled Date Roc'dOate Ext. Date Ext'd By Ext. Method Analyst 

AQ BI'22199 8124199 BI26/99 HMP 5030 HMP 

Sampie Method 

Result Units OF PQl PQl 

<5 ug/L 1.0 5 5 
<5 ugiL 1.0 5 5 
<5 ugiL 1.0 5 5 
<5 ugIL 1.0 5 5 
<5 ugiL 1.0 5 5 
<5 ugIL 1.0 5 5 
<5 ugiL 1.0 5 5 
91 % 1.0 

88 % 1.0 

100 % 1.0 
100 % 1.0 

~------------------------------------
Report Notes: 

PllU't'" 1 "f 1 



Katahdin 
\I\'.,n llt.AI ~'R\Jo /;s 

Client: PAUL CALLIGAN 

Tetra Tech NUS 

1401 Oven Park Or. 

Suite 102 

Taliahassee, FL 32306 

Proj.tO: CNC CHARLESTON 

Sample Description 

21GLM0301 

Compound 

NAPHTHALENE 

2-METHYLNAPHTHALENE 

ACENAPHTHYLENE 

ACENAPHTHENE 

FLUORENE 

PHENANTHRENE 

ANTHRACENE 

FLUORANTHENE 

PYRENE 

BENZO[AJANTHRACENE 

CHRYSENE 

BENZO[BIFLUORANTHENE 

BENZO[K1FLUORANTHENE 

BENZO[AIPYRENE 

I NOENO[1 ,2,3-COIPYRENE 

OIBENZ[A,HIANTHRACENE 

BENZO[G,H,IIPERYLENE 

NITROBENZENE-OS 

2-FLUOROBIPHENYL 

TERPHENYL-014 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 
r-n~. 
,,;;Iu .... 

Report Date; 

PONo.: 

Project: 
110 Solids: 

Method: 

WP3703-10 

\,Jl.JP3703 

9/24199 

N7912-P99264 

CTO#68 

NIA 

EPA 8270 

Date Analyzed: 9/8/99 

Matrix Sampled Date Rec'd Oate Ext. Date Ext'd By Ext. Method Analyst 

AO 8/22/99 8/24/99 8125199 OS EPA 3510 KRT 

Sample Method 

Result Units OF pal pal 

<10 ug/L 1.0 10 10 

<10 ug/L 1.0 10 10 

<10 uglL 1.0 10 10 

<10 ug/L 1.0 10 10 

<10 ug/L 1.0 10 10 

<10 uglL 1.0 10 10 

<10 uglL 1.0 10 10 

<10 uglL 1.0 10 10 

<10 ugIL 1.0 10 10 

<10 ug/L 1.0 10 10 

<10 uglL 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 ugIL 1.0 10 10 

<10 ug/L 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 uglL 1.0 10 10 

<10 uglL 1.0 10 10 

72 % 1.0 

79 % 1.0 

loa % 1.0 

----------------------------------~.; 
Report Notes: 

P:'In,. 1 nf 1 



Katahdin 
"N.,I\lll\! ~fRH([~ 

C';lient: Paul Calligan 

Tetra Tech NUS 

1401 Oven Park Dr. 

Suite 102 

Tallahassee, FL 32308 

Proj. 10: CNC CHARLESTON 

Sample Description 

21GLM0401 

Compound 

BENZENE 

TOLUENE 

1,2-DIBROMOETHANE 

ETHYLBENZENE 

NAPHTHALENE 

MTBE 

TOTAL XYLENES 

'-.... DIBROMOFLUOROMETHANE 
I ,2-DICHLOROETHANE-D4 

TOLUENE-D8 

P-BROMOFLUOROBENZENE 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SDG: 

Report Date: 

PO No. : 

Project: 

% Solids: 

Method: 

WP3850-14 

WP3850 

10/1/99 

N7912-P99264 

CTO#68 

NIA 

SW8260 

Date Analyzed: 9/10/99 

Matrix Sampled Date Rec'd Date Ext. Date Ext'd By Ext. Method Analyst 

AQ 9/8/99 9/9/99 9/10/99 KMC 5030 KMC 

Sample Method 

Result Units OF POL POL 

<5 ugiL 1.0 5 5 
<5 ugiL 1.0 5 5 
<5 uglL 1.0 5 5 
<5 ugIL 1.0 5 5 
<5 uglL 1.0 5 5 
<5 ug/L 1.0 5 5 
<5 ug/L 1.0 5 5 
96 % 1.0 

91 % 1.0 

88 % 1.0 

87 % 1.0 

~--------------------------------------------
Report Notes: 

Page 1 of 1 



Katahdin 
"''''A.I~IIC'''l '\,rR\I{.~ 

Client: Paul Calligan 

Tetra Tech NUS 

1401 Oven Pari< Dr. 

Suite 102 

Tallahassee, FL 32308 

Proj. 10: CNC CHARLESTON 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SDG: 

Report Date: 

PO No,: 

Project: 

% Solids: 

Method: 

Date Analyzed: 

WP3850-14 

WP3850 

10;5i99 

N7912-P99264 

CTO#68 

N/A 

EPA 8270 

9/16/99 

Sample Description Matrix Sampled Date Rec'd Date Ext. Oate Exfd By Ext. Method Analyst 

..;-::..:...:=--=------=::=..-~---;-;--'="- ---------.-~~- -- - - ------"-... _---------_ .. -
21GLM0401 AQ 9/8199 9/9/99 9/10/99 DPD EPA 3510 KRT 
=:::---=--:"-~=---=:.:.--- --- ----- - ~--- . -::_=-=::===_7-=-'-= "_=.-::::;: ------- -- -._--

Sample Method 

Compound Result Units OF POL POL 

NAPHTHALENE <10 uglL 1.0 10 10 

2-METHYLNAPHTHALENE <10 u91L 1.0 10 10 

ACENAPHTHYLENE <10 ug/L 1.0 10 10 

ACENAPHTHENE <10 ug/L 1.0 10 10 

FLUORENE <10 ug/L 1.0 10 10 

PHENANTHRENE <10 ug/L 1.0 10 10 

ANTHRACENE <10 ..... 11 1.0 10 10 .... -
FLUORANTHENE <10 ug/L 1.0 10 10 

PYRENE <10 uglL 1.0 10 10 

BENZO[A]ANTHRACENE <10 ug/L 1.0 10 10 

CHRYSENE <10 ug/L 1.0 10 10 

BENZO[B]FLUORANTHENE <10 ug/L 1.0 10 10 

BENZO[K]FLUORANTHENE <10 ugiL 1.0 10 10 

BENZO[A]PYRENE <10 ug/L 1.0 10 10 

INDENO[1,2,3-CD]PYRENE <10 uglL 1.0 10 10 

DIBENZ[A.H]ANTHRACENE <10 u91L 1.0 10 10 

BENZO[G,H,I]PERYLENE <10 uglL 1.0 10 10 

NITROBENZENE-D5 57 % 1.0 

2-FLUOROBIPHENYL 54 % 1.0 

TERPHENYL-D14 41 % 1.0 

Report Notes: 

Page 1 of 1 

\~ 



Katahdin 
ANALYTICAL SERVICES 

CLIENI': Paul Calligan 
Tetra Teen NOS 
1401 Oven Park Dr., SUite 102 
Tallahassee, FL 32308 

WICII: = CllllRLES'ICN 

SAMPLE DESClUPI'ICl'I 

21GW0401 

Nitrate as N 
Sulfate 

Lab NUmber : WP-3850-14 
Report Date: 10/06/99 
PO NO. N7912-P99264 
Proj ect cro Jl68 

REPORI' OF ANALYTIOIL RESULTS Page 12 of 14 

RESULT UNITS OF 

<0.050 
53. 

nq/L 1.0 
nq/L 4.0 

Sl\MPLED BY 

P .H1\LVERSCN ,JR 

HEBL,J.KRIEGER,T 
• TIiCMPSCN . 

Sl\MPLED = RECEIVED 

09/08/99 09/09/99 

*>QL ME"lli(]) =¥ZED BY NJI'IlS 

0.050 353.2 
1.0 375.4 

09/l0/,:},:} I<W 
09/18/99 VN 

* >QL (Practical Quantitatian Level) represents lab:>ratory reporting limits and nay not reflect sanple
specific reporting limits. Sanple-specific limits are indicated by results annotated with '<' values. 

10/06/99 

LJO/baeajc (dw) /msm 
PIlOIDWl 
ex:: MS. lEE LECK 

'IEmATSffiNOS 
FOSTER PLAZA 7 

661 ANDERSEN DR. 

"·ill Cuunn." Ru~d <\0. 5 
I'.n. Hux·720. \'('<:~Ibrouk, .\11: {)4098 
Td: (207) 874·2400 Fax: (207177;-4029 

210 West Road No. ). Ponsmourh, NH 03801 
Td: (603) 431·5777 Fax: (603) 436·3356 



1 
ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

lab Name: ENSR ~~~ __ Contract: ____ _ WP3850-14 

lab Code: __ ~ __ _ Case No.: ____ SAS NO.: ____ SDG NO.: _~ __ _ 

Matrix: (soil/water) __ water _~_ 

Sample w11 vol: __ 32.5 ml ___ (g/ml) 

level: (Iow/med) low __ _ 

% Moisture: NA ___ _ 

GC Column: _ Carboxen 1004 00: 1/16" 

Soil Extract Volume: ~_ NA __ {!JI} 

CAS NO. COMPOUND 

174-82-8 Methane 

lab Sample 10: 990170-6 

lab File 10: _CFI_017 ___ _ 

Date Received:_9/10/99 ~ __ ~ 

Date Analyzed:_9/14/99 ___ _ 

Dilution Factor:~_1 ____ _ 

Soii Aiiquot Voiurne: __ NA __ (~J) 

CONCENTRATION UNITS: 
(!Jg/l or PPMv) _ !Jgll _ 

2700 

Q 

E 



<.. 
4A 

VOLATILE ORGANICS METHOD BLANK SUMMARY 
EPA SAMPLE NO. 

VBLKF10A 
Lab Name: Katahdin Analytical Services SDG No.: WP3850 

Lab File ID: F1805 Lab Sample ID: VBLKF10A 

Date Analyzed: 09/10/99 Time Analyzed: 9:39 

GC Column: RTX-624 ID: 0.18 (mm) Heated Purge: (YIN) N 

Instrument ID: 5972-F 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES. LCS'S, MS AND MSO'S : 

_f-

c.-

..... 

Client 
Sample 10 

LCSF10A 

24TL00201 

15LGM0201 

15GLM0301 

24GLM0301 

21GLM0101 

21GLM0601 
..... ro, au., .. ",,,, 
" I '.:n •• IY[V~V I 

24GLM0101 

24GLM0201 

Lab 
Sample 10 

LCSF10A 

WP3850-B . 

WP3850-9 

WP3850-10 

WP3850-11 

WP3850-12 

WP3850-13 

Vv'P3850-14 
WP3850-15 

WP3850-16 

FORM IVVOA 

Lab 
Data File 

F1804 

F1806 

F1808 

F1809 

F1810 

F1811 

F1812 

F1813 

F1814 

F1815 

Page 1 

Date 
Injected 

9110/99 

9/10/99 

9/10/99 

9/10/99 

9110/99 

9/10/99 

9/10/99 

9/10/99 

9/10/99 

9/10/99 

Time 
Injected 

8:45:00 AM 

10:32:00 AM 

11:45:00 AM 

12:22:00 PM 

12:58:00 PM 

1:35:00 PM 

2:11:00 PM 

2:46:00 PM 

3:24:00 PM 

4:01:00 PM 



" .. 
! l.l..., ~t~!n 

03:36PM TETRA TECH NUS/TALLAHASSEE, FL 
KATAHDIN ANALYTICAL SERVICES 

REPORT OF ANAL VTICAL RESULTS 

P.22/27 

\ ." L "I' 

cn~t: Paul Calligan 

Tetra Tech 'IUS 

Suite 102 

Tall.hassee. FL 32308 

ProJ.ID: eNC CHARLESTON 

Sample Ile<aipUon 

21GLM0501 

Compound 

BENZENE 

TOLUENE 

1.2-DIBROMOETHANE 

ETHYlBENZENE 

NIIPHlHAlENE 

MTBE 

TOTALXYLENES 

DIBROMOFLUOROMETHANE 

i .2-DjCHLOROETHANE~D4 
TOLUENE-DB 

P-BROMOFLUOROBENZENE 

Report Notas: 

M.1rix Sampled Date 

AQ 8116199 

~..s:t!1! Ur:!t$: 

<5 uglL 

<5 ugII. 
<5 uglL 

<5 ugll 

<:> ugll 

<5 lJ9IL 
<S ugII. 

96 'l4i 
86 "" 103 

"" 98 % 

Rec'dDalo Ext. Date 

8117J!l9 8i2119a 

5_1• 
OF POl 

1.0 5 

1.0 5 

'.0 5 

1.0 5 

1.0 5 

1.0 5 
1.0 5 
1.0 

1.0 

1.0 

1.0 

Page 1 01 1 

Lab Number. 
SDG: 

Roport Date: 

PO '10.: 
Project: 
II Solids; 

WP3647-7 

WP3647 
9123100 
N7912-P1l9264 

CTO#68 

NJA 

Motbod; SWll260 

Dole AnalyZ<ld: 8/21/99 

Exl'dBy Ext. MethOd Analyst 

HMP 5000 HMP 

Method 
pQL 

5 

5 
5 

5 
5 
5 
5 

) 



03:36PM TETRA TECH NUS/TALLAHASSEE, FL 
P.2V27 

Client: Paul c.nigan 

C Tm Tooh NUS 

1401 Oven PanWr. 
Suite 102 

Tiiillaha$see, FL 32308 

Proj. /0: CNC CHARLESTON 

Sample Description 

21 GlM0501 

COmpDund 

NAPHTHALENE 

2·METHYLNAPHTHALENE 

ACENAPHTHYLENJ; 

ACENAPHTHENI: 

FLUORENE 

PHEHANTt1RENE 

ANTHRACENE 

FLUORANTHENE 

PYREN!' 

BENZO(A]ANTHAACENE 

CHRYSENE 
ENZO[BjFLUORANTHENE 

BENZopqFlUORANTHENE 

BENZO[AJPYRENE 

INDENO[I,'l.3-CDJPYREN!O 

DIBENZ{A.H]ANTHRACENE 

BENZOIG,H,ljPERYLENE 

NITROBENZENE-OS 

2-FLUOROBIPHENYI. 

TERPHENYL-OI4 

Repon Notes: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Nllrnbor: 
SDG: 

Reponoate: 
PONo.: 

project: 

't.SoUds: 

Method: 

WPJ647-7 

VVP3547 

9/Zl199 
~1'l-P99264 

CTOll'68 

N/A 

EPA6Z70 

0aIe Analyzed: 9/2199 

Matrix Sampled Dote Roc'd Ode EJ<t. Dolo &1'<1 By En.MeIhocI Anolysl 

AQ BI16199 8!17/99 BI2O/99 OS SW3510 KRI 

Sample MothOd 

R@~ult UnIj,; OF jiQL PQI. 

<10 uglL 1.0 10 10 

<10 ugIL 1.0 10 10 

<10 UQIL I,D 10 10 

<10 UQIL 1.0 10 10 

<10 ~g/L 1.0 10 10 

<10 .gIl 1.0 10 10 

<10 UQIL 1.0 10 10 

<10 ugll. 1.0 10 10 

<10 ugll. 1.0 10 10 

<10 ugll. 1.0 10 10 

<10 ugil I,D 10 10 

<'0 uglL 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 "gIL 1.0 10 10 

<10 ug/L 1.0 10 10 

<10 UgIl 1.0 10 10 

<10 ugIL 1.0 10 10 

60 % 1.0 

70 % 1.0 

76 'IIi 1.0 

Pill" 1 of 1 



P 17/27 
_0~34PM TETRA TECH NUS/TALu:lHASSEE, FL CHAIN of CUSTODY SOX 720 • 

Wcmrook. ME O<O!I, 
T • ., (11)7) 874-l4OO 
v;U:! PLEASE PRINT IN PEN Page __ of_ 

CilCnl-1ef-~~~ AJ U~) 'f!~C~ _ ~c.N 24p~e (~Lft:.2< (axN ) ') 
Address ,1.11-121 Atn; JJ CRy 7i 7k:;{;<.~ Stalo g C Z;p CotJo z.CJ'-I/Z)S - i- ... 0 .... 

Purchase Order #I Proj. Name J No. 
- --- -- Kalahdio Quote , --- -- - . -

Bll! (ft diff8rent than above) Addtess 

Sampler (Print I Sign) 

~ LAB USE ONLY I _'IioH. W~3('~{ - . 
KATAHOIN PROJecT MANAGER 

REMA~I(S: 

~ 
: : 

i ~ 
: 

: : - :r : 
: 

SHIPPING INFO: /&FEOEX o UPS o CliENT : : 
: 

~ 
: 

AIRBILl NO: -g /.s q.O 2.'3 (24= t.f :il¥ -f : -- , 
='D'~ o TEMP BLANK D INll\CT o NOTINTAGT ~- ,- : , : - : : 

Samplo Description Data/Time Matrix No. of ~ : : ... coIl'd Cntts. : , - : , : : 

I r; J"'- 'JY)rjJ I c/J I. IrJlJ}'/u3<;; W I I 
: 2LJ("7Lfr\rA 1 ~~ I 11131. IV I I 
I 54 bLM ciJ 'S d:d 111'?1- \.v I I 
124 t:G-L. Mas J i...t. I IJIS; v-.J t. :3 2 I " 
1364 L 11"1 c/J I C/J I /J?52. 'vV S' :? 2.. ... • 
131, (../ .r -'1 0 "."LI ~ I'~'i vV t; .5 2..-

-2.1 (,Lrn¢5 <D I !f'.l .frz.If, -v.J --
~ 3 L. 

12..l-l-TL q,q, 2. q I -rl -\..V 2- 2 

j 

"I 
/ 
/ 
j 

1 .-
1 --
j 

~TS 

~ k-Z=~ I lime Ii? I 3J:b:iq rt> 'f~ 
Date I Time I By (S;gnarure) 

~ D . n'(b ~:~o[': ,) - t~lf • '" Q4 -1"1'" 
I By: Date i Tim. j 'By: (Signature) Relinquished Sy: (SIgnature) Dare I TIIT!e 

11 .... 01 

""" ORIGINAL 



Katahdin 
->.N \I \ lit Al ~fI(\!( t~ 

\...,."lient: Paul Calligan 

Tetra Tech NUS 

1401 Oven Park Dr. 

Suite 102 

Tallahassee, FL 32308 

Proj, 10: CNC CHARLESTON 

Sample Description 

21GLM0601 

Compound 

BENZENE 

TOLUENE 

1,2-DIBROMOETHANE 

ETHYLBENZENE 

NAPHTHALENE 

MTBE 

TOTAL XYLENES 

'lIBROMOFLUOROMETHANE 

~'2-DlCHLOROETHANE-D4 
TOLUENE-DB 

P-BROMOFLUOROBENZENE 

10...1 
U 

Report Notes: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SOG: 

Report Date: 

PO No. : 

Project: 

% Solids: 

Method: 

WP3850-13 

WP3850 

10/1/99 

N7912-P99284 

CTO#68 

N/A 

SW8260 

Date Analyzed: 9/10/99 

Matrix Sampled Date Rec'd Date Ext. Date Ext'd By Ext, Method Analyst 

AO 9/8/99 9/9/99 9/10/99 KMC 5030 KMC 

Sample Method 

Result Units OF POL PQl 

<5 ugiL 1.0 5 5 

<5 ugIL 1.0 5 5 

<5 ugiL 1.0 5 5 

<5 ugiL 1.0 5 5 

<5 ug/L 1.0 5 5 
<5 ugiL 1.0 5 5 

<5 ug/L 1.0 5 5 

95 % 1.0 

87 % 1.0 

89 % 1.0 

88 % 1.0 

Paoe 1 of 1 



Katahdin 
A,r""'11I \L 'fR\I(~~ , 

Client: Paul Calligan 
Tetra Tech NUS 

1401 Oven Park Dr. 

Suite 102 

Tallahassee, FL 32308 

Proj. 10: CNC CHARLESTON 

Sample Description 
---- - _. -

21GLM0601 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SOG: 

Report Date: 

PO No.: 

Project: 

% Solids: 

Method: 

WP3850-13 

WP3850 

10/5/99 

N7912-P99264 

CTO#68 

N/A 

EPA 8270 

Date Analyzed: 9/27/99 

Matrix Sampled Date Rec'd Date Ext, Date Ext'd By Ext. Metl10d Analyst 
_ ... -- _. __ ._-._. 

----~-~-- -
AQ 9/8/99 9/9/99 gil 0/99 DPD EPA 3510 KRT 

. - ,-- - ---=-- '-' . .:....::::-;.-.:.=---::=--=:-~--= . _:::::c_=-,==~=-~~..=::::=== -

Sample •• _ ... L._~ 
melll\.IU 

Compound Result Units OF paL paL 

NAPHTHALENE <10 ugIL 1.0 10 10 

2-METHYLNAPHTHALENE <10 ug/L 1.0 10 10 

ACENAPHTHYLENE <10 uglL 1.0 10 10 

ACENAPHTHENE <10 ug/L 1.0 10 10 

FLUORENE <10 ug/L 1.0 10 10 

PHENANTHRENE <10 ug/L 1.0 10 10 

ANTHRACENE <iO ugiL 1.0 10 10 
FLUORANTHENE <10 ug/L 1.0 10 10 

PYRENE <10 ugiL 1.0 10 10 

BENZO[AjANTHRACENE <10 ug/L 1.0 10 10 

CHRYSENE <10 uglL 1.0 10 10 

BENZO[BjFLUORANTHENE <10 ug/L 1.0 10 10 

BENZO[KjFLUORANTHENE <10 uglL 1.0 10 10 
BENZO[AjPYRENE <10 ug/L 1.0 10 10 

INOENO[1,2,3-CDjPYRENE <10 ug/L 1.0 10 10 

DIBENZ[A,H]ANTHRACENE <10 uglL 1.0 10 10 

BENZO[G,H,ljPERYLENE <10 ugiL 1.0 10 10 

NITROBENZENE-OS 80 % 1.0 

2-FLUOROBIPHENYL 79 % 1.0 

TERPHENYL-D14 37 % 1.0 

Report Notes: 

Page 1 of 1 



CLIENI': Paul calligan 
Tetra Tech NOS 

1401 Oven Park Dr .• SUite 102 
Tallahassee, FL 32308 

WICII: CNC CHARIE= 

SAMPLE DESCRIPrICN 

21Gll!0601 

Nitrate as N 
Sulfate 

Lab NUmber : WP-38S0-13 
Report Date: 10/06/99 
PO No. 

Project 
N7912-P99264 
em #68 

REPORT OF =YTI= RESULTS page 11 of 14 

RESULT lJliIITS DF 

<0.050 
64. 

mg/L 1.0 
mg/L 4.0 

SAMPLED BY 

P .HALVERSCN, JR 
~,J.~,T 

.TIiCMPSCN 

SAMPLED DATE RECIlIVED 

09/08/99 09/09/99 

*>QL ME"IHa) =Y"ZED BY =s 
0.050 353.2 

1.0 375.4 
09/10/99 KW 
09/18/99 VN 

* FQL (Practical Quantitation Level) represents laboratOJ:Y reporting l:imits and IlBY not reflect sanple
specific reporting l:imits. Sanple-specific 1:imits are indicated by results annotated with '<' values. 

10/06/99 

IJO/baeajc (dw) /msn 
PIlONJiil 

c:c:: MS. lEE LECK 

'I'lmlA'I'ECRNOS 

rosTER PIAZA 7 
661 ANDERSEN DR. 

.'"-10 CI'u'''r Ro~J No. ) 
P.O, fill" 7;!O. \X'''Mhrnok. ~Ir. Oi098 
Td: (.:!Oi) 8i .. ·2400 En:: (lOiJ 775-401<) 

1,111':' lj...,'.lhJinl..h.lulTl 

.2IOWcst Road No.5, Porumouth, NH 0,1801 
Tel: (603) 431·j7i7 F.a: (603) 436·3356 



1 
ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

Lab Name: ENSR _____ Contract: ____ _ WP3850-13 

Lab Code: _____ _ Case No.: ____ SAS NO.: ____ SDG NO.: ____ _ 

Matrix: (soil/water) __ water __ _ 

Sample wt I vol: __ 32.5 ml ___ (g/ml) 

Level: (Iow/med) low __ _ 

% Moisture: NA ___ _ 

GC Column: _ Carboxen 1004 OD: 1/16" 

Soil Extract Volume: __ NA __ (~I) 

CAS NO. COMPOUND 

I 
I 74-82-8 Methane 

(2 ( G,Lffl0601) 

Lab Sample ID: 990170-5 

Lab File ID: 

Date Received:_9/10/99 ___ _ 

Date Analyzed:_9/14/99 ___ _ 

Dilution Factor: __ 

Soil Aiiquot Voiume: __ NA __ (~i) 

CONCENTRATION UNITS: 
(~g/L or PPMv) _ Ilg/L_ 

310 

Q 



4A 
VOLATILE ORGANICS METHOD BLANK SUMMARY 

EPA SAMPLE NO. 

(.. Lab Name: Katahdin Analytical Services 
VBLKF10A 

SDG No.: WP3850 

Lab File 10: F1805 Lab Sample 10: VBLKF10A 

Date Analyzed: 09/10/99 Time Analyzed: 9:39 

GC Column: RTX-624 10: 0.18 (mm) Heated Purge: (YIN) N 

Instrument 10: 5972-F 

THIS METHOD BLANK APPLIES TO THE FOLLOWI NG SAMPLES, LCS'S, MS AND MSO'S : 

Client Lab Lab Dat~ Tillie 
Sample ID Sample 10 Data File Injected Injected 

LCSF10A LCSF10A F1804 9110199 8:45:00 AM 

24TL00201 WP38SO-8 • f180S 9110199 10:32:00 AM 

15LGM0201 WP3850-9 f1808 9110199 11:45:00 AM 

15GLM0301 WP3850-10 F1809 9110199 12:22:00 PM 

24GLM0301 WP3850-11 F1810 9110/99 12:58:00 PM 

- 21GLM0101 WP3850-12 F1811 9110/99 1:35:00 PM 

~ 21GLMOS01 WP3850-13 F1812 9110199 2:11 :00 PM 

...... 21GLM040i Wt->385O-14 F1813 9110/99 2:48:00 PM 

24GLM0101 WP38SO-15 f1814 9110199 3:24:00 PM 

24GLM0201 WP38SO-1S F1815 9110199 4:01:00 PM 

FORM IVVOA Page 1 



! Katahdin 
\:.;.\1 \ lH H "III~I' IS. 

Client: PAUL CALLIGAN 

Tetra Tech NUS 

1401 Oven Park Dr. 

Suite 102 
Tallahassee, FL 32308 

Proj.lD: CNC CHARLESTON 

Sample Description 

21GLM07Dol 

Compound 

BENZENE 

TOLUENE 

1,2-DlBROMOETHANE 

ETHYlBENZENE 

NAPHTHALENE 

MTSE 
TOTAL XYLENES 

DIBROMOFLUOROMETHANE 

1,2-DICHLOROETHANE-D4 

TOLUENE-DB 

P-BROMOFLUOROBENZENE 

Report Notes: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

lab Number: 

SDG: 

Report Date: 

PONo.: 

Project: 
% Solids: 

Method: 

WP3703-13 

WP3703 

9/24/99 

N7912-P99264 

CTO#6B 

NIA 

SW8260 

Date Analyzed: 8126199 

Matrix Sampled Date Rec'd Oate Ext. Date Ext'dBy Ext. Method Analyst 

AQ BI22199 BI24199 BI26199 HMP 5030 HMP 

Sample Method 

Result Units OF POL POL 

<5 ugiL 1.0 5 5 
<5 ugiL 1.0 5 5 
<5 uglL 1.0 5 5 
<5 ugIL 1.0 5 5 

<5 ug/L 1.0 5 5 
<5 ugiL 1.0 5 5 
<5 uglL 1.0 5 5 
99 % 1.0 

97 % 1.0 

9B % 1.0 

103 % 1.0 

P:=.I"I~ i nf 1 



t Katahdin 
\)<0:1.1 \ III '" I "R\ I. IS 

(..Client: PAUL CALLIGAN 

Tetra Tech NUS' 

1401 Oven Park Dr. 

Suite 102 

Tallahassee, FL 32308 

Proj. 10: CNC CHARLESTON 

Sample Description 

21GLM07DOI 

Compound 

NAPHTHALENE 

2·METHYLNAPHTHALENE 

ACENAPHTHYLENE 

ACENAPHTHENE 

FLUORENE 

PHENANTHRENE 

ANTHRACENE 
(.., FLUORANTHENE 

PYRENE 

BENZO[AjANTHRACENE 

CHRYSENE 

BENZO{BjFLUORANTHENE 

BENZO{K]FLUORANTHENE 

BENZO{AjPYRENE 

INDENO{I,2,3-CD]PYRENE 

OIBENZ[A,HlANTHRACENE 

BENZO{G,H,I]pERYLENE 

NITROBENZENE-OS 

2-FLUOROBIPHENYL 

TERPHENYL-OI4 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SOG: 

Report Date: 
PO No. : 

Project: 
% Solids: 

Method: 

WP3703-13 

'vVP3703 
9124/99 
N7912-P99264 

CTO#68 

NJA 

EPA 8270 

Date Analyzed: 918199 

Matrix Sampled Dale Rec'd Dale Exl.Dal. Exl'dBy Ext Method Analyst 

AO 8I22J99 8/24/99 8125/99 OS EPA 3510 KRT 

Sample Melhod 

Resull Units OF POL POL 

<10 ug/L 1.0 10 10 

<10 uglL 1.0 10 10 

<10 ugIL 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 ug/L 1.0 10 10 

<10 ugIL 1.0 10 10 

<iO ugiL 1.0 10 10 

<10 ugIL 1.0 10 10 

<10 ug/L 1.0 10 10 

<10 ugIL 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 ug/L 1.0 10 10 

<10 ugIL 1.0 10 10 

<10 ugIL 1.0 10 10 

<10 uglL 1.0 10 10 

<10 uglL 1.0 10 10 

<10 ugIL 1.0 10 10 

4B % 1.0 

#45 % 1.0 

55 % 1.0 

~----------------------------------
Report Noles: # 

Panp.1 nf 1 



Katahdin 
\S\I\fHAI !o11l\hlS-

Client: PAUL CALliGAN 

Tetra Tech NUS 
1401 Oven Park Or. 

Suite 102 

Tallahassee, FL 32308 

Proj. 10: CNC CHARLESTON 

Sample Description 

21GLM07001 

Compound 

NAPHTHALENE 

2·METHYLNAPHTHALENE 

ACENAPHTHYLENE 

ACENAPHTHENE 

FLUORENE 

PHENANTHRENE 

ANTHRACENE 

FLUORANTHENE 

PYRENE 

BENZO[AjANTHRACENE 

CHRYSENE 

BENZO[8jFLUORANTHENE 

BENZO[KlFLUORANTHENE 

BENZO[AjPYRENE 

INOENO[I,2,3.COjPYRENE 

OIBENZ[A,HlANTHRACENE 

BENZO[G,H,ljPERYLENE 

NITROBENZENE·OS 

2·FLUOROBIPHENYL 
.............. , Ir-Ltvl n.o! A 
I t:.l'\rnc..'II I L-IJ I .. 

Report Notes: # 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SOG: 

Report Date: 

PO No. : 

Project: 

'10 Solids: 

Method: 

WP3703-13RA 

WP3703 

9124199 

N7912·P99264 

CTO#68 

NJA 

EPA 8270 

Date Analyzed: 9/9199 

Matrix Sampled Dat. Rec'd Date Ext. Date Ex1'd By Ext, Method Analyst 

AQ 8/22/99 8/24/99 8125199 OS EPA 3510 KRT 

Sampie Method 
Result Units OF PQl Pal 

<10 ugiL 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 ugll 1.0 10 10 

<10 ugll 1.0 10 10 

<10 ug/L 1.0 10 10 

<10 ugll 1.0 10 10 

<10 ugiL 1.0 10 "" 'u 
<10 ugll 1.0 10 10 

<10 ug/L 1.0 10 10 

<10 ugll 1.0 10 10 

<10 ugll 1.0 10 10 

<10 ugll 1.0 10 10 

<10 uglL 1.0 10 10 

<10 ugIl 1.0 10 10 

<10 ug/L 1.0 10 10 

<10 ug/L 1.0 10 10 

<10 ugiL 1.0 10 10 

43 % 1.0 

#42 % 1.0 

50 % 1.0 

Pan-p. 1 of 1 



Katahdin 
\:';.\1\ TH'''' ~J RVI<l,S 

r Client: PAUL CALLIGAN 

Tetra Tech NUS 

1401 Oven Park Dr. 

Su~e 102 

Tallahassee, FL 32308 

Proj.ID: CNC CHARLESTON 

Sample Description 

21GLM07DOl 

Compound 

NAPHTHALENE 

2-METHYLNAPHTHALENE 

ACENAPHTHYLENE 

ACENAPHTHENE 

FLUORENE 

PHENANTHRENE 

.~NTHR • .4.CENE 

• FLUORANTHENE c.... PYRENE 
BENZO[A)ANTHRACENE 

CHRYSENE 

BENZO[B)FLUORANTHENE 

BENZO{K]FLUORANTHENE 

BENZO{A)PYRENE 

INDENO[l,2,3-CD)PYRENE 

DIBENZ[A.H)ANTHRACENE 

BENZO{G,H,I)PERYLENE 

NITROBENZENE-D5 

2-FLUOROBIPHENYL 

TERPHENYL-D14 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

lab Number: 

soa: 
Report Date: 

PO No. : 

Project: 

% Solids: 

Method: 

WP3703-13RE 
\J\fc-:::t.,n':l 
." I .... , 1.1 .... 

9124199 

N7912-P99264 

CTO#68 

NIA 

EPA 8270 

Date Analyzed: 9/13199 

Matrix Sampled Date Rec'd Date Ext. Date Ext'd By Ext. Method Analyst 

AO 8/22/99 8/24199 9/10199 DS EPA 3510 KRT 

Sampie Method 

Result Units OF POL pal 

<10 uglL 1,0 10 10 

<10 u91L 1.0 10 10 

<10 uglL 1.0 10 10 

<10 uglL 1.0 10 10 

<10 ugIL 1.0 10 10 

<10 uglL 1.0 10 10 

..::10 .. _" . ~ 10 10 ""'. ,.U 
<10 uglL 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 uglL 1.0 10 10 

<10 ugIL 1.0 10 10 

<10 uglL 1.0 10 10 

<10 ugJL 1.0 10 10 

<10 uglL 1.0 10 10 

<10 ugiL 1,0 10 10 

53 % 1.0 

52 % 1.0 

50 % 1,0 

\r-------------------------------------
Report Notes: 



Katahdin 
\:-;.\I\lICAt ~I $1\'1, ts. 

Client: PAUL CALLIGAN 

Teira Tech NUS 
1401 Oven Park Dr. 

Suite 102 
Tallahassee. FL 32308 

Proj. 10: CNC CHARLESTON 

Sample Description 

21GLM0601 

Compound 

BENZENE 

TOLUENE 

1.2-DIBROMOETHANE 

ETHYLBENZENE 

NAPHTHALENE 

MTBE 

TOTAL XYLENES 

DIBROMOFLUOROMETHANE 

1.2-DICHLOROETHANE-D4 

TOLUENE-D8 

P-BROMOFLUOROBENZENE 

Report Notes: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

lab Number: 

SDG: 

Report Date: 

PO No. : 

Project: 

% Solids: 

Method: 

WP3703-14 

WP3703 

9/24199 
N7912-P99264 

CTO#68 

NIA 

SW8260 

Date Analyzed: 8126/99 

Matrix Sampled Date Rec'd Date Ext. Date Ext'd By Exl Method Analyst 

AO 8/22/99 8124199 8/26/99 HMP 6030 HMP 

Sample MethDd 

Result Units OF POL POL 

<5 ugIL 1.0 5 5 

<5 ugiL 1.0 5 5 

<5 ug/l 1.0 5 5 

<5 ugiL 1.0 5 5 

<5 ugIL 1.0 5 5 

<5 ug/L 1.0 5 5 

<5 UQlnL • n 5 5 •• V 

95 % 1.0 

91 % 1.0 

99 % 1.0 

100 % 1.0 



Katahdin 
\:>;.\I\fU",1 \IR\I,1:.5 

~ Client: PAUL CALLIGAN 

Tetra TeGh NUS 

1401 Oven Park Dr. 

Su~e 102 

Tallahassee. FL 32308 

Proj. 10: CNC CHARLESTON 

Sample Description 

21GLM0801 

Compound 

NAPHTHALENE 

2·METHYLNAPHTHALENE 

ACENAPHTHYLENE 

ACENAPHTHENE 

FLUORENE 

PHENANTHRENE 

ANTHRACENE 
FLUORANTHENE 

~PYRENE 
BENZOIAjANTHRACENE 

CHRYSENE 

BENZOIB)FLUORANTHENE 

BENZOIKJFLUORANTHENE 

BENZOIAjPYRENE 

INDENOll,2,3·CDjPYRENE 

DIBENZIA,H)ANTHRACENE 

BENZOIG,H,I)PERYLENE 

NITROBENZENE·D5 

2-FLUO ROBIPHENYL 

TERPHENYL·D14 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 
........... 
';)LlU. 

Report Date: 

PONo.: 

Project: 

% Solids: 

Method: 

WP3703-14 

'vVP3703 
9124199 

N7912·P99264 

CTO#68 

N/A 

EPA 8270 

Date Analyzed: 9/9/99 

Matrix Sampled Date R.c'd Date Ext, Date ExfdBy Ext. Method Analyst 

AQ 8122199 8124199 9/8199 OS EPA 3510 KRT 

Sample Method 

Result Units OF PQl PQl 

<10 ugll 1.1 10 10 

<10 ugll 1.1 10 10 

<10 u91L 1.1 10 10 

<10 ugll 1.1 10 10 

<10 ug/L 1.1 10 10 

<10 ug/L 1.1 10 10 

<10 ugiL i .1 10 10 

<10 ug/L 1.1 10 10 

<10 uglL 1.1 10 10 
<10 uglL 1.1 10 10 

<10 ugll 1.1 10 10 

<10 ugiL 1.1 10 10 
<10 uglL 1.1 10 10 

<10 uglL 1.1 10 10 
<10 ugiL 1.1 10 10 

<10 ug/L 1.1 10 10 
<10 ugll 1.1 10 10 

58 % 1.1 

60 % 1.1 

59 % 1.1 

~---------------------------------------------
Report Notes: ,Extracted outside of holding time 

P",nflo 1 nf 1 



/ Katahdin 
\1'<\1, III ~I \IU\I. I" 

Client: PAUL CALLIGAN 

Tetra Tech NUS 

1401 Oven Park Dr. 

Suite 1 02 

Tallahassee, FL 32308 

Proj.ID: CNC CHARLESTON 

Sample Description 

21TLOO10l 

Compound 

BENZENE 

TOLUENE 

1.2-DIBROMOETHANE 

ETHYlSENZENE 

NAPflTHALENE 

MTSE 

TOTAL XYLENE5 

DIBROMOFLUOROMETHANE 

1,2-DICHLOROETHANE-D4 

TOLUENE-D8 

P-BROMOFLUOROSENZENE 

Report Notes: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

lab Number: 

5DG: 

Report Date: 

PONo.: 

Project: 

% Solids: 

Method: 

WP3672-13 

WP3672 

9123199 

N7912·P99264 

CTO#68 

SW8260 

Date Analyzed: 8126199 

Matrix Sampled Date Rec'd Oat. Ext. Date Ext'd By Ext. Method Analyst 

SL 8118199 8/19/99 8126/99 HMP 5035 HMP 

SampJ~ Method 

Result Units OF PQl Pal 

<5 uglKgdrywt 1.0 5 5 
<5 uglKgdrywt 1.0 5 5 
<5 ug/Kgdrywt 1.0 5 5 
<5 uglKgdrywt 1.0 5 5 
<5 ug/Kgdrywt 1.0 5 5 
<5 uglKgdrywt 1.0 5 5 
<5 ugiKgdrywt . " 5 5 ,.V 
97 % 1.0 

86 % 1.0 

101 % 1.0 

103 % 1.0 

Page 1 of 1 

nnnnn4fi, 



Katahdin 
\:-.;-\I\TI(\! ~IJl.\lll" 

Purchase Order # 

Bill (if different than above) 

Sampler (Print I Sign) 

340 COUnty Road No.5 
P.O. Box 720 
Westbrook. ME 04098 
Tel: (207) 874·2400 
Fax: 775-4029 

City 

Proj. Name I No. 

Address 

7D3 LAB USE ONLY WORK ORDER': W 
KATAHDIN PROJECT MAI"AClER 

REMARKS, __________________________________________ _ 

SHIPPING INFO; o FEDEX o UPS o CLIENT 

AIRBILL NO: _______________________________________ _ 

TEMpoC o TEMP BLANK 

* Sample Description 

lAt.4S0URCE INC. 11' (207) 182-33\1 
)RM I CHN-Of.c5TD'I' 

o INTACT o NOT INTACT 

Received By: (Signature) 

CHAIN of CUSTODY 
PLEASE PRINT IN PEN / of 2. 

Katahdin Quote # 

I 

Relinquished By: (Signature) 

1- i6-
........ " ... "" 'lJ>'f><,,'gnature) 

Relinquished By: (Signature) Received By: (Signature) 

ORIGINAL 



Katahdin 
Al"AI'Tl(\\ ~IR\I(I'" 

Client 

340 County Road No.5 
P.O. Box 720 
Westbrook. ME 04098 
Tel: (207) 874-2400 
Fax: (207) 775-4029 

Contact 

CHAIN of CUSTODY 
PLEASE PRINT IN PEN Page __ of __ 

Phone # Fax # 

--A~~:~'~-~-SS~~--'~'~'~'~' ~,~~--~~~~,~',~,~, ~~----~'~~~.;N-'~~"--;~'~"~'~-~~~':·~·~~~'~\~~~~'~"---S~t-a-te--~------------Z-iP-, -c~o-de----~-----~ 
,', . , "'" 

Purchase Order # Proj. Name I No. Katahdin Quote # 

Bill (if different than above) Address 

Sampler (Print / Sign) 

~ LAB USE ONLY I WORK ORDER #: 
. -

KATAHDIN PROJECT MANAGER 
i INIOY': INioYI IN i INlo' j~ 

, 

~,,~ <:-J,.--~ .----, 
REMARKS: 0' ~'. 

c; 
SHIPPING INFO: o FED EX o UPS o CLIENT 

, C, 
AIRBllL NO: ~'c; " 
TEMpoC o TEMP BLANK o INTACT o NOT INTACT :::~ 

'~~ 
'" Date/Time No, of ','j 

* Sample Description Matrix ,'I 

"i,' 
coll'd Cntrs. ~, "/" b 

V )'~ '?~, ~/, -1 '::t '~. ''>,'r/ j(;,)l [;, (;; 2- }. 
,"\ -., 

", I --

/ iD"::C 
, 

!, \:, -', "C'J ' !n , ; >, 
",: ":" -,'-", Ii 

: I , 

/ O?SZ. X 

, ,:~' -, :' --~ ," I 'C:, 
, / 10,j0 ; , 

X : f ~ , 
: 

/!I2.0 
, 

, ' , " ; ~' {I, I .-:::, ,x ':" . \., 

: ' ',' -'~~i ';'4 . /1'21D ':<, (c; 

',IF ., ~~('\, i ,- / no" A ~'.' ,--
" i I:: ,,-;; S{;, !! , , / ii'Y:' i; lr )( - '('" 

/ 
/ 
/ 
/ 
/ 
/ 
/ , 

/ 
COMMENTS 

C)C-iT -+ • ' t' 
t·.)lfJ.:.;:;..~·:....-r-".I~ 

Relinquished By: (Signature) Date / Time 

" '" , 'I , 
-i,,),'a~ 

" " - , ~t 
Relinquished By: (Signature) Date I Time 

ACE 782, )AMSOU INC. 'B' (Z07) 3311 
)RN , CHN..QF.CSTO'f 

~eceived By: (Signat~)' / 

" _ >-:.: .. --';1.(~// 1--; 
Received ,By: (Si9naturE;lY" .. / 

~ f ' ' r,;'? -- !,' I~~.) , , , 

Relinquished By: (Signature) 

Relinquished By: (Signalure) 

Date / 

[,.--." -, .,:.:.,q 
tv' ? I I 

Time Received By: (Si9~ 

----
Date / Time Received By: (Signature) 

DUPLICATE 



: 

Katahdin 
"'\I'l[l\1 ~11<\lll~ 

Purchase Order # 

Bill (if different than above) 
1 

340 County Road NO.5 
P.O. Box 720 
Westbrook, ME 04098 

Tel: (207) 874-2400 
Fax: (207) 775-4029 

~ 

Contact 

Proj. Name I No. 

--() I~~" Address 

CHAIN of CUSTODY 

PLEASE PRINT IN PEN Page 

Phone # 

State '-. C 
u· h 

Fax # 

Zip Code 

Katahdin Quote # 

of 

Sampler (Print '~;c~ ,,'JJ.'1f' ./ hl!.."""", ~ 
LABUSEONLY WORK ORDER #: Wp '3 8~' -' • 

KATAHDIN PROJECT MANAGER b' J N i i N i J..!)! by': J N 10 yi, (0 I 
REMARKS: 

~i 
.~ 
Sj 
I~ \ SHIPPING INFO: o FED EX o UPS o CLIENT 

AIRBllLNO: ~.~ 
~ 

V\ .J 
i.{-~ 

~-1j TEMP'C. o TEMP BLANK o INTACT o NOT INTACT 
~ I'~~ 
~.~ ~~ Sample Description Date/Time Matrix No. of Itc 4E * coll'd Cntrs. "\~ . 

;).){.-J Mel \0 I r.%'11 10ur-. ..... -.hI <j 3 ~ I 3 

!~jG-J..I'1 a601 Iii (),o '1 3 ~ 1 13 
::J. I&LM01../~1 li.;l ID 9 '0 ~ 1 13 

-'= I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I . ", 

~j;;.BY: (Signature) ;p; Time (;~:\0~:~ ... "d 
I By: Relinquished By: (Signature) Date I Time 

. IfMG f1;l:A-S I I ~ I 'J ...... , 3.\\ .0 0.. LJtO ~ ----
i 

1.1' 
By: (Signature) Date I TIme Received By: (Signature) Relinquished By: (Signature) Date I Time .~BY: (Signature) 

'~. ~ -
ORIGIN&. __ _ 



I 
, 

Katahdin 
340 County Road No.5 
P.O. Box. 720 
Westbrook. ME 04098 

\ '\ \ I \ I I l \ [ ,I k \ I ( I, !~~.(207) 874-2400 
rn: (207) 775-4029 

Purchase Order # 

Bill (ff different than above) 

Proj. Name I No. 

CHAIN of CUSTODY 
PLEASE PRINT IN PEN Page of 

Phone~, ~ ....... I ~!,ax# 
19'f31C) ~ 't-LffC;.s-() )-
State C (, Zip Gode -",.ll ~ l 

'-" " DC'i 'TU '; 

Katahdin Quote # 

Address 

Sampler(PrintISign) :"\r:,JVl . .. "'. ,<; R'. J.tdJ t ~ '~./~/.~CoPieSTO: . 

LAB USEONLyj ..': WP .:iCf'2. -' 
KATAHDIN PROJECT MANAGER ro N i i N I . i N i N i N 10· . i ~ 

REMARKS:______________ IfIi V " • ' 

. SHIPPING INFO: o FED EX o UPS o CLIENT ~.-,' ~ I~ i .. A1RBIUNO: ___ --c __ ------- .. i -..;, !VJ 

ITE.:.:;:::MP":.:C:.=;;;;;;;=...:;D;:.T:.:;,EM:::::P:.::B::::LA::::NKr....:D;;:..::::INT.:~:::.:T_~D~N::;::or:.;;· INT::,::~::,T~~. ~..,.. ~. 
,... Sample Description· . Da~l~me Matrix ~~i~ ~ . .( I ~ & 

•• 

~ 

* 
• 

. 

~151-.B¢7¢~6 ~~-IVI""'" .)0; 1 ~ 4 I . /0:>' 

~16L13II¢0¢{)' . I~ ~ 4 I 
OI.ISi..U i~¢7¢5' L..o/l_ &' ¥ ; fU 11'0 

~'SJ....13 ¢3¢~Yf /jO/O ~ Y I 

~~.s!-B<1-a070~ III~~ .s- '-I I 
';;). . "I ~/..13 95 (, (lI <.> 'I" I II/4s S- '-f I 

. 

b-::t "'LJt3.¢'t<l'l1 0 . lliil.OS 5" If I 
I ............ I_~ I 5'"¢'o¢'6: . /r~o ~- t{ . I 
·;I.;~..s~B I &¢ 7¢~ 11'f-<') . S if I 
~";l. sLB;I, I <2l ~ 11'1'16 .s if I 

. . \.f. J. . 1~?5I-B II V'"I'II 'is 
\ I . h.__ . 

II v""'" \ I ~ 4 I J 
;;;r~.5J...B II ¢?$ g p \J I}SC!::> S"" '-I I 

V J 
. 

~ITL¢jiI"¢( 1 
1 
/ 
1 . 

Received By: (Si9\"l" 

~
~Time ~ By: -, ~ 1'l-1f4,,~ui'''~ By: (Signat~re) 

jPc'J g,.h.nDO. L\'O~- A<OtsO 
I Time Received I By: (Signature) 

---- -------
Date I Time Received By: (Signature) 'hon By: (Signature) 

. 

""" , ORIGINAL 
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I 1 

I I 
I 

10\ 
- --

NAVAL REGIONAl 
M(DICAl C[NTER 
(NOT INCLUOED IN 

BRAe INVESTIGATIONS 

@ 
(BASE WIDE UTILITY SYSTEMS 
RAILROAD; SEWER SYSTEM) 

2000 o 2000 -
SCALE FEET 

SOURC[S, SOUTlffOlV, n.d. ESE. 1981, 

----------------.----------------------~ 

® 
(NON-CONTIGUOUS) 

<;0 
(WATEH BODIES) 

COOPER 
RIVER 

", ':. ',0 l.: 

LEGEND 

[]Q] - STUDY ZONES 

ZONE E 
RCRA FACILITY 
INVESTIGATION REPORT 
NAVAL BASE CHARLESTON 
CHAR S.C. 

FIGURE 1.1 
INVESTIGATIVE 

ZONE BOUNDARIES 



EnSafe/Allen & Hosha/l Monitoring Well NBCEGDE007 

Project ZaE E - Nava Base ClJareston C()()(ci1ates: 2311XJ3O.68 E. 37453244 N 
St.-tace Elevation: 8.1 feet lid 

Stated at 1450 aJ 1-4 96 TOC Elevation: 7.90 feet msl 
Carpleted at I61J on 1-4 96 Depth to GrOO1dwater. 327 feet roc Meastre<t 3/13/96 
tx.-,g Method: 4.25"lD (1.5" co) HSA ,,;u, spit spoon Grcmdwater Elevation: 4.63 feet msJ 
tx.-,g Coo'pany: AtJa15c CUng (SC cert 1112fJ) Total Wei Depth: /3.0 feet bgs 

GeoIogst a Blythe Wei SCreen: 3.0 to 12.0feet bgs 

§ Will DIAGRAM 

i GEOlOGIC OCSOUPTION 

:; 
Surface conditions: asphalt parking lot. 

a 
l;, 

T 

11 ~~ 

5-

I- 80 a 

2 100 a 

J 75 a 

15 

20-

Clay: black to dark gray, fat, high organic 
content, sott, moist. 

Clay: olive-green. sandy. medium plasticity. soft. 002..-" 
\Lw_e_t· ________________________ ~1 

Clay: black 10 gray-green, fal. high organic 
content, low plasticity. soft. wet--marsh clay. I 

.1 
Clay: black to gray-green marsh clay as above. 

~~~r-----------------------------4-w 

~~~----------------------------~~ 
" 

~ 
I-I-ii! 

!;? 

c .. 
!! 
u 
~ 

U 
> .. 
:2 
~ 

0 
ci 

.. 
o 
~ 

&. 
ell 
e 
i.. 

- . -,', - , - .. 

- , 

I - ': ~ = .~. .e 
0: 

'" c 

- . = :. - , - . .. 
~ .. .. -,', 

- ': 

- . -.:. 
- ': 

- . 
. -

" QL 
" SC 

Clay: as above, soft. moist. increasing in sand 
conlent al 11.5-12.5' becoming clayey sand. 

«~~ 1 
u 

'" c .. 

;;; 
II> 
~ 

II> 

~ 
0 

C 
II> 
.Q 

I 

I 
Page I of I 
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EnSafe/Allen & Hoshall 
935 Houston Northcutt Blvd. Suite 113 
Ml Pleasant. sc 294&4 
(803).-=9 

slug/bail test analysis 
BOUWER-RICE's method 

Appendix C, Page 1 

Project: ZONE E-NAVBASE CHARLESTON 

Evaluated by: TKK I Date: 13.11.96 

Slug Test No. 2 Test conducted on: 21.10.96 

NBCE-GDE-007 
,-

tIs) 
a 7000 14000 21000 28000 35000 42000 49000 56000 63000 70000 

100 ~_=_=_=_::--r::_-=_-=_-:::_-:::_-J::==:_-==_-=_-=_-::_-==:-'::==r::_-=_-=_-=_-=-_c~====_-:::_-::-r:====-:;,.::-:::~~~::,:, -- -- .- ====: =====:==== ====-::::::::::=:=:: :::::::::: :::: ----------'----- -----
-----~---- ---- ----- ---- ---------------
---------- ---------- ---- ---- ----------
---------- ----------~---- --------------- -----

10.
1 .~- _. ::::::~~::::::::::::::::::: 

---- -------------- -------- ---------------------- ------ ---------------o 

~:=~- ~::~~~~ ~~~~~ 

---- -----~-o ----ODO~~O--
~ ,,{to 00 

10-

2 

====- =====~==== ~==: ========== 
~::::: :::::~:::: :::~ =::::==::: 
----- -----f----- ----~E--- ----
----------~---- ------ --1-----

--
:::::::::::::::::::::::::::: 
---- ----------
---- ----------
---------------

----------
o 

~ f-. 
====-=====~==== 
::=::==:::~::== 
----------f-----
---- -----f-----

===== 
-----
-----

----== ---------------

----- -----f----- --------------+----~--------- R-
10~~----~-----L-----L----~------L-~~~-----L·----~------L-----J 

o RISING HEAD TEST 

Hydraulic conductivity iftis]: 5.52 x 10.7 

Hydraulic conductivity [ft/day): 5.63 x l(J11..2 

L = 10.6 ft 
b = 10.6ft 
D = 10.6 ft (full penetration) 
Reff= O.l95ft 



EnSafe/Allen & Hoshall sluglbail test analysis 
BOUWER-RICE's melhcd 

Appendix C, Page 1 

935 Houstcn Northcutt Blvd. Suite 113 
Ml Pleasant. SC 294604 

Project ZONE E-NAVBASE CHARLESTON 

Evaluated by: TKK I Date: 13.11.96 (8OJ)-884<1029 

Slug Test No. 1 Test conducted on: 21.10.96 

NBCE-GDE-007 

o 2000 4000 6000 6000 
t[s) 

10000 12000 14000 16000 16000 20000 

10-
1 

----- -----,...--~ ----- ---------- ----- -----1----- --------- -----'----- f-~--- ---------- ----- -----1----- ----
r---- ---------- - -"'------------ ----------1----- ----
--------------- ..$1---0------ ---- -----1----- -----

f---------------- ~----~-- ---- -----1----- ----
---- ------------~----- --~-- ..$1---.... 1--0--- -----

---- ---------- ----------~ ----------1----- -----

----- -----f----- ----- -----~ -----1----- -----

~ 
1~2L-----~----~----~----~------L-----~----~----~'----~----~ 

o FALLING HEAD TEST 

Hydraulic conductivity [ft/s): 1.13 x 10'" 

Hydraulic conductivity [ft/day): 9.76 x l0A-2 

L=10.6ft 
b=10.6ft 
D = 10.6 fI (M penetration) 
Reff = 0.195 fI 
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Constructi()n Worker Dermal RBSLs 

Kow MW KIP B t'9vent C b t' tevent DAevent 
em/hr unitless hrlevent hr hr/event 

Benzene 199.5262315 78.1 0.115!i1543 0.392637855 2.B7E-01 6.32E-01 6.03E-01 6.90E-01 1 eq 3.3 
Toluene 537.0317964 92.1 0.259561335 0.958068292 3,44E-01 1.13E+00 1.31E+00 1.3~IE+00 1 eq 3.2 
Ethylbenzene 1412.537545 106.2 0.569219802 2.256154884 4.13E-01 2.36E+00 4.39E+00 1,7C1E+00 1 eq 3.2 
Xylene' 1584.893192 106.2 0.638675123 2.531447415 4.13E-01 2.63E+00 5.31E+00 1.nE+00 1 eq 3.2 
Naphthalene 1995.262315 128.2 0.605452393 2.636638957 5,48E-01 2.73E+00 5.69E+00 2.2~IE+00 1 eq 3.2 
MTBE 15.136 88.15 0.007H9788 0.027797704 3.27E-01 3.52E-01 3.20E-01 7.8!iE-01 1 eq 3.3 
Chrysene 457088 228.3 0.49 2.847578386 1.99E+00 2.93E+00 6,49E+00 8.3~IE+00 1 eq 3.2 

BW AT EV ED EF SA CSF derm RId derm Target RBSL RBSL 
kg day events/day yrs days/yr em2 I (mg/kg-day)" mg/I'll-day Risk or HQ mg/L mg/L 

Benzene 70 25550 1 1 90 4500 2.99E-02 NA 1.00E-06 8.52E-01 
Toluene 70 365 1 1 90 4500 NA 1.60E-01 1.0 2.40E+01 
Ethylbenzene 70 365 1 1 90 4500 NA 9.70E-02 1.0 6.05E+00 
Xylene' 70 365 1 1 90 4500 NA 1.84E+00 1.0 1.02E+02 
Naphthalene 70 365 1 1 90 4500 NA 3.20E-02 1.0 1.63E+OO 
MTBE 70 365 1 1 90 4500 NA 5.00E-03 1.0 2.59E+01 
Chrysene 70 25550 1 1 90 4500 1.46E-02 NA 1,00E-06 3.23E-01 

• Kow and MW values for xylene, m-

Reviewed By: ~(~ 
//-'1'-'1, 



(~ C· 
-' 

Minimum Construction Worker RBSLs 

Dermal Incidentallngostion Inhalation Minimum 
RBSL RBSL RBSL RBSL 
mg/l. mglL mglL mg/L 

Benzene 0.85 68.52 0.15 0.15 
Toluene 23.98 5677.78 5.38 5.38 
Ethylbenzene 6.05 2838.89 14.50 6.05 
Xylene 102.33 !56777.78 NA* 102.33 
Naphthalene 1.63 1135.56 2.63 1.63 
MTBE 25.92 141.94 293.44 25.92 
Chrysene 3.2:3E-01 272.22 2.25E+16 3.23E·01 

'No inhalation reference dose is available for xylen'es; therefore, no inhalation RBSL can be calculated. 

~'M--~"-~ 
Prepared By: ~-\-'1-0j----



Construction Worker Incidental Ingestion RI3SLs 

BW AT IR ED 
k!J day Ud8iY yrs 

Benzene 70 25550 0.0'1 1 
Toluene 70 365 0.01 1 
Ethylbenzene 70 365 0.01 1 
Xylene 70 365 0.01 1 
Naphthalene 70 365 0.01 1 
MTBE 70 365 0.01 1 
Chrysene 70 25550 0.01 1 

EF Targe't CSF oral Rid oral 
days/yr RiskorHQ 

90 1.00E-06 2.90E-02 
90 1.0 NA 2.00E-01 
90 1.0 NA 1.00E-01 
90 1.0 NA 2.00E+00 
90 1.0 NA 4.00E-02 
90 1.0 NA 5.00E-03 
90 1.00E-06 7.30E-03 NA 

Reviewed By: .at!aJ:~,Jo 
I/-~-"I'I 

RBSL 
mglL 

6.85E+01 
5677.778 
2838.889 
56777.78 
1135.556 
141.9444 
2.72E+02 



Construction Worker tnhalallon RBSL!5 

Chamieal TR care HI none BWadult AT 8n cure RfO none IRair E' ED ABSLalr H RBSLwater 

kg Y' [mglkg.dayr [mglkg-dly} m Iday dayfyr Y' Ing/m cm lem~ mglL 

Benzene 1,OOE-06 NA 70 70 2,90E-02 NA 20 90 1 3.43E-02 2.26E-01 0.15 
Toluene NA 1 70 1 N'. 1.14E-01 20 90 1 1.62E+OO 3.01E·01 5.38 
Elh Ibenzene NA 1 70 1 N'. 2.86E-01 20 90 1 ,t06E+OO 280E-01 14,50 
X lenes NA 1 70 1 N'. NA' 20 90 1 NA' 2,78E·01 NA' 
Na hlhalene NA 1 70 1 N'. 3,71E-04 20 90 1 5,27E..o3 2.00E-03 2.63 
MTB. NA 1 70 1 N'. 8.60E-01 20 90 1 1,22E+01 4,16E-02 293443 
Ch lane 1,OOE-06 NA 70 70 1.46E-02 NA 20 90 1 6.61E-02 3.02E·16 2.25E+16 

"No inhalaUon IlIference dose Is available for xylenes; Iherefore, no RBSL can be calculated fOr xylene. 

Prepared By: 



SITE 21, Bun.DING 241, ZONE F, CHARLESTON NAVAL COMPLEX 

~IORTH CHARLESTON, SOUTH CAR,OUNA 

SCDHEC UST ID No, 09868 

DOMENICO'S DILUTION/ATTENUAnON EQU}~nON FOR OAOUNDWATER TRANSPC)RT 

Site-Speoific Target Level Calcullations for Groundwater PC'981bly Impacting the Cooper River 

.P ..... "m ..... O'"Do""".".P, ••• "= •• ' _______________ . ___________________ -"u.". 

POE" ., Point 01 Exptllc, .. 
SSTL .. Sit •• Sp.,cltIc T.,g.t l,vII 
SS~ ., Hydro~n Con~lntr.lIon in PlUmtl Sour~c At •• Pt~t.gtin 01 RSSt.. at POE 
SSTlco ... Hydro~wbon Cone.ntradon .t Compl.,flCI' Point prOMCtIv. ci RBSL. at POE 
x..oe .. II: .. Dlchlllel from Plum. Sourc. tel POE (along C.n •• rlln.' 
Xco .... II: .. OII"nH trom POE to Complen ... Point (IIIong C.nterll ... , 

y .. Sour ... Width lPwp.ncleuW to flow Dlrtctlonl 
Z .. SO\ll"CI D.pth (".p.nd/oul., to flow Dhellon In V..-lle_ PIIn.1 
Ke .. Sllur.t.d ttychlAo Conduc1htlty 
I • Groundweter Oradl.nt 

e .. PorOlity In Se .... t.d lOM 

I DilvUon • Attaflll.lIofl without BloIoalc:! o.cay 

p,,, Sol Bulk o.ntlty 

foe" Fraellon 01-,,.Il10 Ctltbol'lln SoM 
o.x" Longhuclnll OI.,.n.Mty .. 0.111: 
liT" T,.IIIV"''' DI.p .... Mty '" 1lJ!13 
III • v ... fc.I DI.p,,1fy11y .. ",,120 
koe" Orgal'lkt Cwbon P.rtltlon Co.fficI.nt 
... Sol-W ... Sorptlafl Co.fficlaflt 

V • Pore W ... V.toclly 
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sITe 21. BUILDING ,241. ZONE F. CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTON. SOUTH CAROIliNA 

DOMENICO'S DILUTION/ATTENUATION EQUA1'ION FOR QROUNDWATER TRANSPORT 

Predicted 10-year Migration of Constituents in Groundwater 
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() 
SITE 21, BUILDING 241. ZONE F. CHARLESTON "lAVAL COMPLEX 

I'jORTH CHARLESTON. SOUTH CAROUNA 

DOMENICO'S DILUTION/ATTENUATION EQUA1'ION FOR OROUNDWATER TRANSPORT 

Predicted 20~year Migration of Constituents in Groundwater 
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DOMENICO DILUTION/ATTENUATION MODEl WlTliOUT IIIOLOGICAL DECAY 
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Leachability Model Site 21.xls DATA ENTRY Sile 21, Rev. 0, 11/5199 

IN-SITU SOIL RISK EVALUATION 

SOUTH CAROLINA (' 
r"\ ............... .4 ......................... , 11 __ 1 ....... __ -' r-_ .. : ______ ... _I '-" __ ..... _1 ',.....11'-',..,\ ...J 
UI:::J-1ClIUllt:HIL VI nt::dllfl dilU C:IIVIIUIIlIlt::HIlClI I..JUlIUUI tunt:v) 

Site Data 

SITE 10 # 17706 COUNTY Charleston 
FACILITY NAME Site 21, Building 241 

STREET ADDRESS Charleston Naval Complex, North Charleston, SC 

Soil Risk Evaluation Data 
Figure 

TPH 359 mg/kg 
Soii 70 SAND (Estimated) ;0 % 
Soil % CLAY (Estimated) 55 % 
Worst Case Benzene 0.011 mg/kg Cs 
Soil Analyses Toluene mg/kg Cs 

Ethylbenzene mg/kg Cs 
Xylenes mg/kg Cs 
Naphthalene 25.055 mg/kg Cs 
MTBE mgikg Cs 
Chrysene 4.1 mg/kg C Natural Organic Carbon Content 10945 mg/kg foc 

Average Annual Recharge 25 cm Hw 
Distance from highest Soil 
Impact to water table 46 cm L 

Bulk Density of Soil 1.4 g/cc Bd 1 
Wetting Front Suction -150 cm Hf 2 
Soil Hydraulic Conductivity 1.40E-06 cm/sec Kf 3 
Porosity 0.5 decimal % cp 4 
Residual Water Content 0.08 decimal % Wr 5 

List possible human exposure pathways from surface soil. 
Soil leachinq to qroundwater - construction worker in a utility trench. 

IN-SITU SOIL RISK EVALUATION 
" 
~ 

1 of 13 



Leachability Model Site 21.xl5 Benzene Calc 

SOIL LEACHABILITY MODEL FOR BENZENE 
RISK·BASED CORRECTIVE ACTION FOR PETROLEUM RELEASES 

SITE INFORMATION: 

Location: CJia~e5ion Naval Complex, North Cha~eSton,SC 

REFERENCES: 

INPUT: 

(1) SCDHEC, RBCA For Petroleum Releases, June 1995, Appendix B, Figure 1. 
(2) SCDHEC, RBCA For Petroleum Releases, June 1995, Appendix B, Table 2. 
(3) SCDHEC, RBCA For Petroleum Releases, June 1995, Appendix B,lnput Parameters. 
(4) SCDHEC, RBCA For Petroleum Releases, June 1995, Appendix B, Table 1. 
(5) SCDHEC, RBCA For Petroieum Releases, June 1995, Appendix B, Figure 2. 
(6) SCDHEC, RBCA For Petroieum Releases, June 1995, Appendix B, Figure 3. 
(7) SCDHEC, RBCA For Petroleum Releases, June 1995, Appendix B, Figure 4. 
(8) SCDHEC, RBCA For Petroleum Reieases, June 1995, Appendix B, Figure S. 

COC Chemical of Concern 
Bd Soil Bulk Density (1) 

Crsbl Risk Based Screening Level 
Cs Concentration of COC in soil 

OAF Dilution/Attenuation Factor (2) 
foe OrganiC carbon Content in Soil (3) 
H' Henry's Law Constant (4) 
HI Welting front suction head (always negative) (5) 

Hw Average Annual Recharge (3) 
Kf Soil Hydraulic Conductivity (6) 

Koc SoillWater Partioning Coefficient (2) 
L Depth between soil sample wnh 

greatest cac concentration to groundwater. 
<I> Porosity (7) 

11/2 Biodegradation 'haH life' (2) 
TPH Total Petroleum Hydrocarbons, EPA Method 3SSO 

glcm3 

mgIL' 
mglkg 

uniUess' 
mglkg 

unitless' 
em 
CiTi 

cm/s 

mVg' 
em 

unitless 

days' 
mglkg 

Wr Residual Water Content (8) volume fraction 
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BENZENE 
1.4 

0.15 
0.011 

2 
10945 

0.23 
·150 .. ~ "".I,IU 

1.40E.1J6 
81 
46 

0.50 
16 

359 

0.08 



Leachability Model Site 21.xls Benzene Calc Site 21, Rev. 0, 11/5/99 

CALCULATIONS: 
Equation Set I· Determine soil pore water concentration resulting from physical partioning (CW). 

Step 1 . Calculate the total organic carbon content (fes) of the soil. 

fcs = (foc tTPHI1.724)'IE-6 = __ ..;O.,;.O,;;II,;;2 __ decimal % 

Step 2 - Calculate the concentration of CDC in soil pore water (CW) directly in 
contact with the contaminate soil. 

Cw = Cs'«(Wr 'lg1cetBdY«Bd'Koc'fcs)+Wrt(o-Wr)'H'))) = __ ,;;O.0,;;1.;,;13;.-._mgll 

Equation Set 11- Determine the velocity of the soli pore water (Vw) 

Step 1 - Calculate the air filled porosity (f) in decimal percent. 

f = 0 - Wr = 0.42 decimal % 
-.-;,;~-

Step 2 • Determine the time for water to percofate through the vadose zone soil 
(from depth of worst case soil sample to the water table at site). 

1= (UKW(L-(Hw-HW(ln<<HwtL-Hf)/(Hw-H@))=_.....;I:;;,54,;;7:;;,722.::.._seconds 

Step 3 - Delenninethe velocity of the water (Vw) in feet per year. 

Vw = (lJ30.48cmlftY(tI31,500,OOOsecIyear) = __ .....;.31;.-. __ fllyear 

Equation Sat 111- Delennin. the organic retardation effect (Vc) of the contaminant_ 

Step 1 - Calculate the soiVwater distribution coefficient (Kd) (mllg) for uncontaminated soil. 

Kd = Koc'foe'IE-6 = 0.886545 mVg 
--~-

Step 2 - Calculate the retardation effect of natural soil organic matter on CDC migration. 

Ve = Vw/(It(Bd'KdYo)) = __ .....;9;.-. __ fIIyear 

Equation Set IV • Determine biodegradation rates and provide final CDC concentration (Cf) at depth of concern. 

Step 1 - Calculate the time (Tc) in days required for the CDC to reach groundwater. 

Te = 365 daylyr'«lJ30.48cmIftyve) = ___ 6_2A_5 __ dsYS 

Step 2· Calculate estimated concentration of CDC in the soil pore water (Cp) necessary to protect groundwater. 

Cp = W(log (Crsbl)+(Tc/2.3)'(O.693/1112))) = 2.2419 mgll 

COC concentration in soil pore water (Cw) is Jess than concentration necessary to protect groundwater (Cp). Not necessary to calculate ssn 
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leachability Model Site 21.x1s Benzene Calc Site 21, Rev. 0, 11/5/99 

Equation Set V • Calculate the Site SpecHie Target Level (SSTL) for the COC in soil. 

Csstl for BENZENE = Cp'DAF'«(Bd'Koe'fcs)+Wr+(P'H"')V(Wr'Ig/cc+Bd)) • 4.361744 mg/kg 

in soil 

Date 
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Leachability Model Site 21.xIs Benzene Sl,lmm. Site 21, Rev. O. l1fS199 

IN-SITU SOIL RISK EVALUATION 

SOUTH CAROLINA J Department of Health and Environmental Control (OHEC) 

Site Data 

SITE 10# 17706 
FACILITY NAME Site 21 , Building 241 

Instructions 
Provide results, separately, for each constituent in the worst case soil analysis. 

Data 
List Constituent: BENZENE 

(BTEX, Napth.) Table 

Bioremediation "hall-Iile" 16 days t 1/2 1 
Soil/water partitioning coefficient 81 ml/g Koc 1 
tc:eSUlts 

Equation Step 
Set 

Total Organic Carbon Content 0.0112 decimal % I cs I 1 
Leachate Concentration 0.011 mgtl Cw I 2 
Ai r Filled Porosity 0.42 decimal % I II 1 J Inliltration Rate Time 1,547,722 seconds t II 2 
Velocity 01 Water 31 ftlyear Vw II 3 
SoillWater Distribution Coefficient 0.8865 ml/g Kd III 1 
Contaminant Percolation Rate 9 ftlyear Vc III 2 
Time to Reach Groundwater 62.45 days Tc IV 1 
Concentration reaching Groundwater 2.24 mg/l Cp IV 2 
Site Specilic Target Level 4.36 mg/kg Csstl V 

l;onCluSlons 

Does concentration of chemical of concern in soil exceed SSTL? NO 

Risk 01 Human Exposure due to contaminated soil. 
YES X NO 

Page 2 of 6 Pages 

IN-SITU SOIL RISK EVALUATION 
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leachabiUty Model Site 21.xls Naphlh. Calc. 

SOIL LEACHABILITY MODEL FOR NAPHTHALENE 
RISK-BASED CORRECTIVE ACTION FOR PETROLEUM RELEASES 

C ' SITE INFORMATION: 

""' 

Site: Site 21, Building 241 

location: Charleston Naval Complex, North Charleston, SC 

REFERENCES: 

INPUT: 

(1) SCDHEC, RBCA For Petroleum Releases, June 1995, Appendix B, Agure 1. 

(2) SCDHEC, RBCA For Petroleum Releases, June 1995, Appendix B, Table 2. 

(3) SCDHEC, RBCA For Petroie<Jm Releases, June 1995, Appendix B, Input Parameters. 

(4) SCDHEC, RBCA For Petroleum Releases, June 1995, Appendix B, Table 1. 

(5) SCDHEC, RBCA For Petroleum Releases, June 1995, Appendix B, Figure 2. 

(6) SCDHEC, RBCA For Petroleum Releases, June 1995, Appendix B, Agure 3. 

(1) SCDHEC, RBCA For Petroleum Releases, June 1995, Appendix 8, Figure 4. 
(8) SCDHEC, RBCA For Petroleum Releases, June 1995, Appendix B, Agure 5. 

CDC Chemical of Concern 

Bd Soil Bulk Density (1) 

Crsbl Risk Based Screening Level 

Cs Concentration 01 COC In soil 

DAF Dilution/Attenuation Factor (2) 

foe Organic Carbon Conieni in SoU (3) 

H' Henry's Law Constant (4) 

HI Wetting front suclion head (always negative) (5) 

Hw Average Annual Recharge (3) 

Kf Soil Hydraulic Conductivity (6) 

Koc SoillWater Partionlng Coefficient (2) 

L Depth between soil sample wHh 

greatest coe concentration to groundwater. 

II Porosity (7) 

11/2 Biodegradation "half life" (2) 

TPH Total Petroleum Hydrocarbons, EPA Method 3550 

glcm3 

mgILJ 

mglkg 

unitlessl 

mgl'''g 

unHlassJ 

em 

em 
cm/s 

mvgl 
em 

uniUess 

daysJ 

mglkg 

Wr Residual Water Content (8) volume fraction 

6 of 13 

Site 21, Rev. 0, , 1/5199 

NAPHTHALENE 

1.4 

1.63 

25.055 

2 

10945 

0.23 

-150 

25 

0.0000 

1543 

46 

0.50 

48 
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0.08 



leaChability Model Sile 21,)(ls Naphlh. Calc. Site 21, Rev. 0, 11/5199 

CALCULATIONS: 

Equation Set 1- Determine soil pore water concentration resutting from physical partioning (CW). 

Step; -Calculate the totai organic carbon content (fes; of the soii. 

Step 2 - Calculate the concentration of cac in soil pore water (CW) directly in 

contact with the contaminate soil. 

fes = (foc + TPHll.724)'l E-G = __ .::O.::;Ol;,:1::.2 __ deeimal % 

CW = Cs'«Wr 'lg1ee+BdY«Bd'Koe'fesj+Wr+«Il-Wr)'H'))) = __ ..;O:;,.1:;;2 __ mgll 

Equation Set 11- Determine the velocity of the soil pore water (Vw) 

Step 1 - calculate the air filled porosity (f) in decimal percent. 

Step 2· Determine the time for water to percolate through the vadose zone soil 

(from depth of worst case soil sample to the water table at site). 

f = B - Wr = __ ....:::O.:;42:..-__ decimal % 

t = (UKW(L-(Hw-Hm'(ln(Hw+«L-H!Y(Hw-Hn!n =_...:.:1,54:;:7:::,7::;22:...._socondS 

Stsp 3 Determine the velocity of t~e water (Vw) in feet per year. 

Vw = (LI30.48cmlftY(t/31,500,DOOsecIyear) = __ ...;3;,;.1 __ ftlyear 

Equation Set 111- Determine the organic retardation effect (Vc) of the contaminant. 

Step 1 • Calculate the soillwater distribution coefficient (Kd) (mVg) for uncontaminated soil. 

Kd = Koc'foc'lE.o =_....;;16;;,;.8;,;;88;;,;1,;;35;....._mVg 

Step 2 • Calculate the retardation effect of natural Soil organiC matter on cac migration. 

Vc = Vw*{1+{{Bd*KdYa)} = ft.l).-ear --:..---
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Leachability Model Site 21,xls Naphth, GaIC. Site 21, Rev. 0, 1115199 

Equation Set IV • Determine biodegradation rates and provide final coe concentration (Cf) at depth of concern. 

Step 1 • Calculate the time (Te) in days required for the eoe to reach groundwater. 

Tc = 365 dayfyr'((LI30.48cm/ft)/Vc) = __ .:865:::::;.9;",7 __ days 

Step 2· Calculate estimated concentration of coe in the soil pore water (Cp) necessary to protect groundwater. 

Cp = 10'(109 (Crsbl)+((TcI2.3)'(0.693i1112))) = _....:;4446;:;;::7:.,:1;;;.50:...._ m~ 

CDC concentration in soil pore water (Cp) is greater than Crsbl, therefore the SSTL must be calculated. 

Equation Set V • Calculate the SKe Specific Target Level (SSTL) for the COC In soil. 

Csstl for NAPHTHALENE 

in soil 

PREPARED BV'tf::J! ~~ J 
. ,.. - /,-y 

= Cp'DAF'(((Bd'Koc'fcs)+Wrt{P'H"1¥(Wr'lg/cc+Bd) = 14582906.944492 mg/kg 

Date Ir;{fti 

"'~~~~~ 
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Leachability Model Site 21.xls Naphth. Summ. Site 21, Rev. O. 11/5/99 

IN-SITU SOIL RISK EVALUATION 

SOUTH CAROLINA C 
Department of Health and Environmental Control (DHEC) 

Site Data 

SITE 10# 17706 
FACILITY NAME Site 21, Building 241 

Instructions 
Provide results, separately, for each constituent in the worst case soil analysis. 

Data 
List Constituent: NAPHTHALENE 

(BTEX, Napth.) Table 
Bioremediation "half-life" 48 days t 1/2 1 
SoiVwater partitioning coefficient 1543 ml/g Koc 1 

Results 
Equation Step ,-I Set 

Total Organic Carbon Content 0.0112 decimal % f cs I 1 
Leachate Concentration 0.116 mgll Cw I 2 
Air Filled Porosity 0.42 decimal % f II 1 
Infiltration Rate Time 1,547,722 seconds t II 2 
Velocity of Water 31 ftlyear Vw II 3 
SoilIWater Distribution Coefficient 16.89 mVg Kd III 1 
Contaminant Percolation Rate 1 ftlyear Vc III 2 
Time to Reach Groundwater 866 days Tc IV 1 
Concentration reaching Groundwater 444,672 mg/l Cp IV 2 
Site Specific Target Level 1.4SE+07 mg/kg C sstl V 

Conclusions 

Does concentration of chemical of concem in soil exceed SSTL? NO 

D: ..... I, ..... .,: u •• ..- ........ ev ............... r ..... rI ........... r- .... r"\.~l'T'lir"\-:'lI.orl C"l"\il 
r-u;::.n. VI I IUIIIQII L-AtJV~U 'IJ UU'IJ LV vVIILU.IIIIIIQ~v"" ......... 11. 

YES X NO 

IN-SITU SOIL RISK EVALUATION 
.. ~ 
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21 leach Modetlds Chrysene Galc 

SOIL LEACHABILITY MODEL FOR CHRYSENE 
RISK-BASED CORRECTIVE ACTION FOR PETROLEUM RELEASES 

SITE INFORMATION: 

REFERENCES: 

INPUT: 

(1) SCDHEC, RBCA For Petroleum Releases, June 1995. Appendix B, Figure 1. 
(2) SCDHEC. RBCA For Petroleum Releases, June 1995, Appendix B, Table 2, 
(3) SCDHEC, RBeA For Petroleum ReleBses, June 1995, Appendix 8, Input Parameters, 

141 SCDHEC, RBCA For Petroleum Releases, June 1995, Appendix B. Table 1. 
(5) SCDHEC, RBCA For Petroleum Releases. June 1995, Appendix B. Figure 2. 
(6) SCDHEC. RReA For Petroleum Releases, June 1995, Appendix B. Figure 3. 
(7) SCDHEC .. RBCA For Petroleum Releases, June 1995. Appendix B. Figure 4. 
(81 SCDHEC, RBCA For Petroleum Releases, June 1995, Appendix B. Figure 5. 

COC Chemical of Concern 
Bd Soil Bulk Density (1} 

Crsbl Risk Based Screening Level 

Cs Concentration of COC in soil 

OAF Dilution/Attenuation Factor (2) 

foe Organic Carbon Content in Soil (3) 

H' Henry's Law Constant (4) 

Hf Wettil'lg front $Yei:!QO hll!!ll!ld (always negative) 15) 
Hw Average Annual Recharge 13, 
Kf Soil Hydraulic Conductivity (6' 

Koc Soil/Water Partioning Coefficient (2) 

L Depth between soil sample with 
greatest COC concentration to groundwater. 

<I> Porosity 17) 

t1/2 Biodegradation "half life" (2) 

TPH Total'Petroleum HYdrocarbons, EPA Method 3550 

Wr Residual Water Content 18) 

1 of 3 

g/cm3 

mglL' 
mg/kg 

unitless' 
mg/kg 

unitless' 

em 
em 

em/. 

mllg, 

em 

unitless 

daysl 

mg/kg 
volume fraction 

Site 21, Rev. 0, 11/10/99 

Chrysene 
1.4 

0_32 

4_1 

2 

10945 

3_02E-18 

-150 
25.00 

'.40E~06, 

245.471 

46 

0.50 
993 

359 
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Leachability Modal SUe 21 .xls Chrysene Calc Site 21. Rev. O. 11/5199 

CALCULA nONS: 
Equation Set 1- Determine soil pore water concentration resulting from physical partioning (CW). 

Step 1 - Calculate the total organic carbon content {fcs} of the soil. 

fts = (foc + TPHll.724)'1 E-6 = __ ..;;0'..;;01;.;1.;;.2 __ decimal % 

Step 2 - Calculate the concentration of CDC in soil pore water (CW) directly in 
contact with the contaminate soil. 

CW = Cs'«Wr 'I glcc+BdY«Bd'Koc'fcs)+Wr+«o-Wr)'H/ll = __ 0;.;.OO=16~_ mgll 

Equation Set II· Determine the velocity of the soil pore water (Vw) 

Step 1 - Calculate the air filled porosity (f) in decimal percent. 

f = 1/. Wr = 0.42 decimal % 
-~.;;....-

Step 2· Determine the time for water to percolate through the vadose zone soil 
(from depth of worst case soil sample to the water table at s~e). 

t = (UKf)'(L~(Hw·HQ'(ln«Hw+L ·Hf)t(Hw-HQ)))) =_....;;;I.54;.;,7;,:;.7.:;22=--_soconds 

Step 3 • Delennlne the velocity of the water (Vw) in feet per year. 

Vw = (L130.48cmlfty(tI31.500.00Dseclyear) = __ ....;;31~ __ ftlyear 

Equation Set III- Detennine the organic retardation effect (Vc) of the contaminant 

Step 1 - Calculate the solVwater distribution coefficient (Kd) (mUg) for uncontamlnated 5011. 

Kd = Koc'foc'IE-6 = __ 26.;.86,;..;..660095.;.;.;;.;.;._mVg 

Step 2 - Calculate the retardation effect of natural soil organic matter on COC migration. 

Vc = Vw/(I+«Bd'KdYo)) = __ ....::0 ___ ftlyear 

Equation Set IV • Determine biodegradation rates and provide final cac concentration (Cf) at depth of concern. 

Step 1 - Calculate the time (Tc) in days required for the coe to reach groundwater. 

Tc = 365 daylyr'«L130.48cmIftyvc) = __ 13_49_29_'.;.51 __ days 

Step 2· calculate estimated concentration of COC in the soil pore water (Cp) necessary to protect groundwater. 

Cp = 10'(log (Crsbl)+«(TcI2.3)'(0.6931t112))) = 2.47E+40 mgll 

coe concentration in soil pore water (Cw) is less than concentration necessary to protect groundwater (Cp). Not necessary to calculate SSTL 
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Leachability Model Site 21.xls Chrysene Calc Site 21, Rev. 0, 1115199 

Equation Set V· Calculate the Site Specific Target Level (SSTL) lor the COC In soil. 

CssU lor CHYRSENE = Cp'OAPHCBd'Koc'lcs).Wr+(P'H"')V(Wr'1 g/cc+Bd)) = 1.28E+44 mg/kg 

!"soil 
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IN-SITU SOIL RISK EVALUATION I 

SOUTH CAROLINA (j 
Department of Hea!th and Environmental Control (DHEC) 

Site Data 

SITE 10# 17706 
FACILITY NAME Site 21. BuildinQ 241 

Instructions 
Provide results. separately. for each constituent in the worst case soil analysis. 

Data 
List Constituent: CHYRSENE 

(BTEX. Napth.) Table 

Bioremediation "half-life" 993 days t 1/2 1 
SOil/water partitioning coefficient 245471 ml/g Koc 1 
~SUIL" 

Equation Step 
Set 

Total Organic Carbon Content 0.0112 decimal % f cs I 1 
Leachate Concentration u.u02 mgii Cw i 2 
Air Filled Porosity 0.42 decimal % f II 1 U Infiltration Rate Time 1.547.722 seconds t II 2 
Velocity of Water 31 ft/year Vw II 3 
SoillWater Distribution Coefficient 2686.6801 ml/g Kd III 1 
Contaminant Percolation Rate Oft/year Vc III 2 
Time to Reach Groundwater 134929.51 days Tc IV 1 
Concentration reaching Groundwater 2.47E+40 mg/I Cp IV 2 
Site Specific Target Level 1.28E+44 mg/kg C sstl V 

(;OnCIUSlons 

Does concentration of chemical of concern in soil exceed SSTL? NO 

Risk of Human Exposure due to contaminated soil. 
YES X NO 

IN-SITU SOIL RISK EVALUATION 
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